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double-zone,  coal  dust  oxidation  and 
reduction  555 

fixed  bed,  pressure,  dry  ash,  in 
Russia  112 

fluidized,  up  to  15  atm  5!b; 
heating  value  and  specific  gravity, 
etfect  on  economics  520 
improved  grate  cooling  150 
l.urgi,  flexibility  in  Ruhr  grid 
system  555 

l.urgi  process,  review  150 
I’emisylvania  anthracite,  in  l.urgi, 
(Dorsten)  (lermany  555 
plant  problems,  ZandvooriU' 

(  Belgium  1  259 

preliminary  fluidized  partial  combus¬ 
tion  stage,  for  [uilverized  burner 
571 


pulsating  producer,  p.irtial  oxidation 
.555 

pyrolysis,  hydrogenation  and  mctha- 
nation,  developments  555 
review,  current  pressure  processes 
1.50 

Russian  brown  coal,  pilot  plant  508 
steam  suspension,  slagging  115 
two-chamber,  with  tangential  .second 
stage  158 

Hydrogenation 

direct,  single  stage  l.'l 
liquid  products,  analysis  by  mass 
spectrometry  540 

Production 

strip  miner,  21()0-ton  210 

Properties 

methane  formation,  rate  150 

COAL  CHEMICALS 

acid  resins,  from  caustic  oxidations 
508 

recovery,  Beckton,  Kng.  155 

COATINGS.  See  also  Corrosion 

aluminizing,  improved  techniques  252 
analysis,  lif5fi-8  review  128 
asphalt,  yard-wrapped,  for  gas 
pipelines  85 

automatic  yard  methods,  application 
85 

bare  gas  line,  reconditioning  207 
coal  tar-epoxy,  application  qualities 
544 

colored  aluminum,  in  absorption 
plant  ‘252 

concentric  sleeve  extruder  for 
ap|)lication  87 

continuous,  bituminous  weight 
machine  55 

epoxy  resin,  in  corrosion  prevention 
40.5 

epoxy-urethane  blends  with  coal  tar 
125 

evaluation,  for  pipelines  20 
glass  fiber  reinforcement  lfi8 
infrared  method,  for  thickness  10!) 
inspection  procedure  125 
internal,  for  pipelines,  factors 
justifying  application  125 
internal,  machines  for  application 
55,  111, ‘274,  .504 

internal,  spraying  machine  for 
pipelines  55 

machine  for  compacting  asphalt  on 
pipe  594 

machine  for  molded  bituminous  22 
material  selection  vs  function  85 
natural  calcareous,  deposited  by 
current  125 

neoprene  linings,  for  pipes  125 
neoprenes,  forms  in  lining  equipment 
125 

organic,  resistance  data  on  tropical 
exposures  252 


jilastics,  for  underground  use  273 
polyethylene,  chemical  resistance  124 
polyvinyl  chloride  tapes  on 
pipelines  85 

present-day  requirements  207 
review,  two-component  catalyzed 
resins  505 

selection  and  uses  125 
silicate-zinc,  for  offshore  structures 
53 

specifications,  adequacy  544 
studies,  for  new  synthetics  207 
tankers,  best  corrosion  control  580 
tape  wrapping,  of  fittings  109 
tapes,  service  records  125 
taping  machine,  for  small  pipe  21 
tests,  new  materials  544 
wash  primers,  resin  solutions  255 

COKE 

desulfurization,  jireoxidation  aids 
hydrogen  treatment  295 
jilant  at  Cwm  (South  Wales), 
ilescription  518 
size  and  testing  .581 

COMBUSTION.  See  also  Burners 

adequate  air  supply,  by  fan  or 
draft  78 

chart,  fuel-air  ratio  for  exhaust 
gas  118 

equipment  design,  moilel  research  574 
heating  industry,  problems  2<’>5 
methane  oxidation  kinetics  49 
minimum  energy  deduction  from  flow, 
diffusion  and  kinetics  49 
research,  review  500 

COMMUNICATIONS.  See  also  Tele¬ 
metering 

coaxial  cable  line,  buried  09 
microwave  systems,  development  152 
microwave,  uses  in  automatc-d 
industry  255 

N'atural  (las  Pipeline’s  revised 
system  190 

Northern  Illinois  (las  Co.’s  mobile 
radio  network  152 


COMPETITION 

coal  burning  stokers,  description  322 

economics,  gas-poweri'd  air  condition¬ 
ing,  for  absorption  systems  103 

Florida,  LP(I  dealers  exploit  non¬ 
domestic  uses  to  meet  natural  gas 
challenge  283 

Florida,  I.PG  distributor  going  to 
natural  gas  285 

Florida,  I.PG  pushes  rural  area  pro¬ 
motion  in  market  battle  with  natural 
gas  283 

Florida,  oil  and  electricity  focus 
efforts  to  meet  natural  gas 
challenge  283 

fuel  oil,  gas  and  electric  house 
heating  35 


r 


Fueloil  Council,  promotion  propram 
103 

pas  and  electricity,  space  heatinp  280 
pas  future,  residential  and 
commercial  242 
oil  heat,  position  21,'» 
oil  heating  data  shows  growth  280 
space  heatinp  costs,  pas  vs 
electricity  144 

space  heatinp,  pas,  coke  and  oil  0.") 

COMPRESSIBILITY 

axial  blowers  in  Paris  pas  system  330 
calculation  of  factors  hy  least 
squares  40 

computer  method  for  z  factors  277 
experimental  jet  methods  9,  327 
factor  determination,  Hurnett 
method  327 

w-hexane  up  to  225  atm,  at  240-300  C 
130 

nomograph  of  costs  393 
power  generation  222 

COMPRESSOR  STATIONS.  See  also 
Automation 

complete  automation,  controls  152 
El  Paso’s  cooling  systems  for  three 
types  304 

electric  drive,  El  Paso  393 
engine-cooling  water  facilities  40 
increased  capacity  at  Holbrook  09 
noise,  efforts  toward  abatement  152 
pressurized,  to  prevent  dust  in 
engines  327 

pulsation  study,  hv  acoustic  analog 
09 

remote  control  by  microwave  255 
remote  control  on  TET’s  Penn-Jersey 
system  222 

Texas  Eastern’s  turbine  satellite 
stations  152 

COMPRESSORS.  See  also  Engine  Wear; 
Lubrication 

centrifugal,  first  station  on  United 
(las  line  110 

electric  motor  drive,  TF'T  experience 
292 

equations  for  calculations  191 
jet  boosters  in  Ilritish  distribution  47 
operating  problems,  thermodynamics 
explanation  327 
piston  pockets  for  flexibility  191 
pulsation,  causes  and  solutions  40 
variable  speed  electric  drive  09 

COMPUTERS.  See  also  Mathematical 
Methods 

analog,  for  calculating  vapor 
chromatogram  231 
analog,  similarity  of  voltage  and 
process  variables  303 
automatic  full-.scale  refinery  unit, 
control  122 


chemical  processing  industry, 
applications  122 
combustion  equilibria,  calculation 
165 

convergence  pressure  in  phase 
equilibria  204 

digital,  stored  program,  in  engineering 
303 

evaluation  of  methods,  fractionator 
design  205 

gas  dispatching  operations, 
applications  205 

gas  engineering,  broader  applications 
165 

gas-gathering  system,  design 
evaluation  153 

integratt'd  network  solves  pieces  of 
problem  83 

interconnected  units  for  stamlard 
mathematical  operations  83 
material  and  economic  balances  on 
refinery  230 

oil  company  installations  total  167 
165 

operations  research,  coding  231 
optimum  refinerv  profit,  calculation 
2.30 

plate  fractionators,  design  166 
process  control  applications  122 
process  research,  typical 
applications  270 
program  for  plate  calculation, 

IBM  705  .378 
punch  cards,  for  billing  19 
rt'fining  industry  uses,  survey  166 
stripper  fractionators,  design  166 

CONDENSATE.  See  also  Corrosion 

hydrocarbon  recovery,  methods  39 
low-temperature  separation  39 
recovery,  LPG  and  gasoline,  by 
regenerative  adsorbers  190 
recovery  plant  at  Peace  River, 
Taylor,  B.C.  150 
removal,  absorption  refrigeration 
units  39 

removal,  adsorption  in  closed  cvcle 
.39 

separation  plant,  remote  control  149 
separator,  with  turbine  expansion 
cooling  109 

separators,  two-step,  hydrate  melting 
.39 

CONTACTORS 

Pall  rings,  advantages  in  column 
design  122 

perforatetl  plate  efficiency,  effect  of 
design  and  operation  variables  25 
radial  porosity  variations  in  packed 
beds  25 

tower  packings,  “Intalox”  saddles 
.378 

tower  packings,  “random”  type  378 
tower  packings,  .selection  and  ilesign 
.378 

tower  purifiers,  with  steel  grids  122 


CONVERSION 

appliance  changes,  France,  for  natural 
gas  265 

French  experience  with  natural 
gas  266 

record  cards  for  appliance  changes 
245 

CONVEYORS 

granular  soliils,  flow  231 
powderetl  solids,  feeder  85 

COOKERS.  See  also  Burners;  Ovens 

I,P(i  commercial  market,  depletion  hy 
organized  electric  promotional 
efforts  215 

radiant  top,  recycled  fumes  and  flue 
gas  404 

renewable  LPO  fuel  cartridire  and 
attachments  270 

CORE  TESTING 

pressure  on  resistivity,  laboratory 
tests  145 

sidewall  percussion  cores,  ileviations 
145 

CORROSION.  See  also  Cathodic  Protec¬ 
tion;  Coatings;  Condensate;  Inhibi¬ 
tors 

alloys,  in  oxidized  hydrocarbon 
atmospheres  406 

aluminum  alloys,  by  buffered  chloride 
86 

aluminum,  aqueous  high-temperature 
films  .54 

atmospheric,  moisture  mechanism  21 
coatings  and  cathodic  protection, 
pipelines  21 

control  in  high-pressure  gas  wells  86 
cooperation  in  planning  241 
detection  by  gamma-  and  X-rays  21 
electrical  equivalent  analogy  in 
measurements  .380 
electrolytic  properties,  relation  344 
external  and  internal  influenc«‘.s  .305 
factors,  ME.A  on  steel  21 
hydrogen  embrittlement,  from 
cathodic  evolution  305 
hvdrogen  sulfide  content  vs  reformer 
*21 

in  sour  gas  condensate  production  169 
instruments  for  electrical  currents  381 
mathematical  analysis  of  experiment 
86 

metal  burners  in  CH,-0  flame  169 
metal  passivity,  study  by  potentiostat 
270 

offshore  sulfur  well,  j)roblems  273 
oil  industry,  costs  169 
pitting,  literature  analysis  54 
pitting,  stainless  steels  54 
pitting,  variables  in  stainless  steel 
54 

polarographic  stinlies,  ferrous  metals 
on  SO,  21 


porous  ceramic,  as  filter  medium  273 
prevention,  by  internal  coatings  207 
prevention  in  service  pipe,  by 
insulation  207 

prevention,  on  Trans-Canada  line  120 
prevention,  sour  gas-condensate 
wells  400 

prevention  training  program  03 
protection,  mechanism  and  methods 
400 

protection  methods,  basic  ideas  120 
reduction  in  amine  process  plants  125 
refinery  equipment  by  H-S  100 
refinery  metals,  in  acid  cleaning  of 
etjuipment  21 
refinery,  reduc«‘d  by  plastic 
coatings  170 

reinforcing  steel  in  concrete,  tests  273 
research,  I). S.l.R.  (Britain)  53 
salt,  of  steel  weldments  53 
soil  influence,  on  pipelines  80 
soil  properties,  correlation  80 
stainless  steel,  by  fuel  oil  ash  305 
stainless  steel,  in  hot  CO-H.’  gases 
100 

stainless  steels,  by  high-temperature 
US  120 

steel,  by  oil-brine-Il  S  mixtures  233 
stress  cracking,  on  oil  tubular  goods 
300 

waterline  galvanic  couples  400 
well  casings,  control  hy  cathodic 
protection  273 
well  casings,  protection  300 
well  tubing,  relation  to  mechanical 
propc'rties  80 

Measurement 

high-temj)orature,  flue  gas  j)robe  231 
radioactive  probe  for  continuous 
test  54 

ship  plate  thickness  loss,  by 
ultrasonics  381 

COST  ACCOUNTING 

auxiliary  allocation,  in  process 
plants  244 

bibliography,  1057,  chemical  and 
l)etroleum  285 

chemical,  petroleum  plant  costs, 
bibliography  317 
corrections  for  inflatioji  244 
distribution  construction,  estimation 
140 

drilling,  factors  355 
present  worth  of  depreciated  assets, 
calculation  32 
principles,  j)roc<'dures  and 
contn>ls  317 

utility  tax  reserves,  dispute  141 

CRACKING 

hydrocarbons,  to  acetylene  a>id 
ethylene  224 

hydrocarbons,  partial  oxidation  224 


CUSTOMER  SERVICE 

air  conditioning  problems, 
experience  31(5 

conveyor  system  at  Laclede  Gas  (St. 
Louis)  244 

emergency,  gasfitting  and  maintenance 
economies  (Kdinburgh)  98 
gas  heating  serx  icemen,  training  244 
gas  incinerators,  training 
program  284 

marketing,  appliance  design  and 
prices,  British  approach  387 
order  takers,  training  program  3ir» 
personnel  training  program,  for  air 
conditioning  units  216 
servicemen’s  equipment  342 
servicemen’s  training,  gas 
refrigeration  387 
space  heaters,  complete 
maintenance  244 
work  decentralization  benefits  100 
work  forecasting  and  manpower 
planning  316 

work  inspection  vs  public  and 
employee  relations  31(i 
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DEHYDRATION 

costs,  CaCL  towers  253 
fog,  condensation  and  coalescence  8 
molecular  sieves,  in  alumina  designs 
291 

molecular  sieves,  uses  150 
natural  gas  hydrates,  prevention  by 
intermittent  freezeouts  1.50 

DENSITY 

li(]uid,  relation  to  pres.sure  and 
temperature  211 
Martin-James  gas  meter  275 
two-phase  fluids,  gamma-rav  method 
25 

DESULFURIZATION,  Petroleum 

electrostatic,  principles  and  costs  113 

DIFFUSION 

coefficients,  in  methane-crude  oil  91 
linear  equation,  numerical  integration 
25 

DISTILLATION.  See  also  Gas  Analysis 

basic  re.search,  future  British  activities 
211 

DISTRIBUTION  SYSTEMS.  See  also 
Foreign  Activities 

automatic  booster  regulators,  winter 
peaks  200 

automatic  logging,  development  for 
load  prediction  336 
coatings,  regulators  and  odorization, 
practice  in  Britain  116 
coke  oven  gas  for  industrial  grid  14 


construction  costs,  estimation  140 
construction  progress,  Scottish  grid 
372 

dispatching,  duties  337 
elevated  pressures,  service  regulators 
at  Detroit  200 

fixed  boosting,  district  control  and 
time  cycle  boosting  200 
French  pipeline  networks  and  supplv 
203 

future  British  national  grid  372 
grid  extensions.  West  Yorkshire 
(England)  399 

grid  integration,  southwest  Britain 
372 

high-pressure  grid,  Hong  Kong  200 
high-pressure  grid,  Wales  199 
improved  supply,  Lawrence,  Mass.,  on 
natural  gas  basis  263 
jet  compressors,  for  intermediate  and 
low  branches  1 1 7 
regulator  vault  design  298 
river  crossings,  four  metho<ls  199 
small  bore  pipes  at  high  pressure  116 
supply  problems,  10-company  50-town 
area  47 

temporary  main  stoppers  47 
three-pressure  system,  increased  ca¬ 
pacities  200 
valve  maintenance  159 

DRILLING.  See  also  Drilling,  Air;  Drill¬ 
ing  Muds;  Offshore  Operations 

air  and  gas,  equipment  390 
air  or  gas,  reduction  of  well  costs  250 
.\nadarko  Basin  invites  attention  105 
bit  improvement,  necessary  for  turbo 
speeds  288 

cavern  shaft,  by  52-in.  drill  288 
completions,  8.8')  decrease  in  1958 
32 

core  recovery  288 
cost  accounting  factors  355 
cost  and  time  reduction,  research  32 
co.st  reduction,  future  requirements 
3.54 

directional,  cost  reduction  287 
directional  pinpointing,  in  near-verti¬ 
cal  sands  104 

directional,  with  jet  deflection  183 
equipment,  advances  219 
forecast,  1959,  7.4'")  gain  32 
fluids,  gas  analysis,  electronic  methods 
382 

gas,  limitations  and  problems  184 
gas  rotary-percussion  tool,  tests  250 
gas  turbine,  as  power  source  205 
hydraulic  power,  light  rig  390 
light  slurries  in  cementing  249 
lubricated  mud  additives,  applications 
288 

maintenance  costs,  reduction  by  elec¬ 
tric  drive  386 

Mohole  project,  oil  industry  experi¬ 
ence,  applications  354 
Mohole  project,  research  problems 
287 

Ohio,  deep  tests  105 


oxyfuel  blowpipe,  flow  control  220 
Phillips  EE  No.  1,  experience  3«>0 
pipe  failure,  prevention  3(>0 
pressure  differential,  effect  of  loose 
chips  .323 

production,  1975,  problems  144 
rate,  relation  to  overburden,  formation 
and  mud  pressure  36 
reciprocatine:  oxyfuel  blowpipe  221 
reinforced  refractory  burner  churn 
drill  108 

retractable  bits,  Russian  propress 
288 

rip,  trailer-mounted,  first  for  Libva 
36 

rip,  trailer-mounted,  second  for  Libya 
390 

rotary  drill,  with  piston-driven 
hammer  184 

rotary  rates  and  efficiencies,  effects  of 
variables  184 

Russian  drillinp  technolopv,  problems 
104, 145 

Russian  production  poals  rely  on 
improved  turbodrill  104 
Russian  propress  288 
sand  consolidation  plastic,  applications 
in  Gulf  Coast  184 
slim  hole,  for  cost  reduction  250 
slim  hole  performance,  relation  to 
Louisiana  problems  ,360 
slim  hole,  temperatures  105 
steam  rips  continue  on  Gulf  Coast 

104 

techniques,  advances  390 
techniques  and  tools,  advances  36 
techniques,  constant  chanpe  288 
technolopical  advances,  Russia  184 
tests,  percussion  vs  air  rotary  391 
tool  improvement,  for  cost  reduction 
2.50 

tubinp  desipn,  for  deep  wells  104 
turbine,  with  bypass  load  control  149 
turbo,  rock  and  diamond  drills,  com¬ 
parison  tests  105 

turbodrill  development,  I’.S.  lap  105 
turbodrill,  for  specialized  uses  .36 
turbodrill,  French  experience  105 
turbodrill,  U.  S.  experience  104 
wildcats  decline  in  number,  finds  and 
footape  .32 

world’s  second  deepest  well,  Oklahoma 
6 

Air 

control  of  water  by  modern  techniques 

105 

improved  methods  assure  future  144 
reduced  cost  on  226  wells  .323 
technolopy,  advances  145 

DRILLING  MUDS 

additives  and  costs,  review  6 
additives  and  dilution,  to  reduce  vis¬ 
cosity  66 

flow  properties  vs.  temperature  6 
fluids,  new,  to  stabilize  formations  by 
chemical  means  32.3 


pels,  special,  for  well  packing  145 
hiph-calcium,  to  stop  shale  swelling 
145 

hipti-temperature  fluids,  new  develop¬ 
ments  360 

low-solids,  experience,  in  deep  wells 
145 

major  cost  factor  .36 
pressure  lube  additives  .32.3 
Q-Rroxin,  tests  in  Saudi  .\rabia  106 
specially  designed  for  all  needs  184 
surface  handling  system  360 
water  base  extreme  pressure  lube 
additives  289 

DRYERS,  CLOTHES 

li»>t  collection,  by  spiral-wiped  radial 
screen  230 

performance  and  effects  on  fabrics 
162 

DRYING 

acoustics  applications,  static  sirens 
3.39 

in  metal  drum  manufacture  202 
infrared  (Schwank)  for  rice  .300 
spray,  factors  in  process  use  and 
desipn  339 

DUST.  See  also  Air  Pollution 

determination,  A.G.A.  light-scattering 
photometer  2.35 

determination  in  pas  streams  150 
pas  cleaners,  performance  254 
louvered  coolant  fluid  ash  (luenchinp 
systems  221 

measurements,  air-borne  particles 
.56 

mechanical  collection,  pi-actices  68 
particles  in  gas  streams  109 
removal,  by  hiph-temperature  com¬ 
bustion  327 

removal,  ultrasonic,  large-scale  tests 
.326 


E 

EDUCATION 

corrosion  prevention  training  program 
6.3 

economics  course  content  revision 
needed  1 80 

engineering  physics  course,  response 
63 

operator  training  in  plant  startup 
284 

organized  training  of  Rritish  gas 
personnel  100 

Pyrofax  home  study  service  course  3 

j)hysical  personnel  training  Long 
island  Lighting  Co.  .318 

ELECTRICITY 

Bonneville  Power  Corp.,  nationaliza¬ 
tion  aspects  .316 


competitive  costs,  in  heating  215 
economics,  current  and  future  develop¬ 
ment  101 

gas  heat  wins  in  comparison  214 
hope  of  coal  industry  via  wire  247 
magnetohydrodynamic  generator  358 
space  heating  costs,  vs  gas,  compari¬ 
son  144 

utility  plants,  fuel  data  247 


EMISSION  SPECTROSCOPY 

electrode  properties,  effect  on  C('n- 
sumption  408 

free  radicals,  from  O  ,  comlen.safi's 
408 


ENERGY  SOURCES.  See  alto  Reserves 

Rritish  shift  to  oil,  nuclear  and  coal- 
fired  electricity  5 

chemical  and  petroleum  industry  .389 
coal,  oil  and  natural  gas  to  1975  356 

coal,  position  in  future  energv  supply 
34 

coal  proiluction,  India  .320 
competitive  energy  to  1!>84  .34 

consumption,  statistical  analysis  to 
1965  181 

flourine  chemistry,  advances  64 
Free  World  drilling,  comeback  286 
fuel  and  energy,  mi.scellaneous  fi>rms, 
by  1984  .34 

future  gas  industry  competition  .34 
future  electric  power  demand  vs  avail¬ 
able  generating  fuels  5 
gas  pro«luction  processes,  future  102 
German  market,  competing  forms 
286 

gilsonite,  future  chemicals  ba.s<'  .34 
heating  value  and  specific  gravity, 
effect  on  economics  320 
high-energy  fuels  .34 
natural  gas,  growth  rate  threat  to 
crude  oil  products  181 
nuclear  energv  uses,  forecast,  lit81 
.34 

oil  challenge  to  coal  in  Europe  356 
Pennsylvania,  future  142 
petroleum  demand,  forecast,  1967,  oil 
an<l  gas  5 

petroleum,  for  future  needs  64 
petroleum,  place  in  future  249 
radiant  heat,  physics  of  transmission 
and  absorption  359 
relation  to  population  and  living 
standanl  142 

reserx'es  depletion  indicates  crisis  35 
shale  oil,  competition  factor,  1984  31 

solar  and  nuclear,  for  space  heating 
64 

solar  energy  for  future  34 
tar  sands,  use  limited  in  1984  .34 

underground  gasification,  evaluation 
5 

utilities,  for  chemical  industry  «-xpan- 
sion  35 

world  crude  production,  1958  286 


ENGINES 

aluminum  bearings,  six  years’ 
experience  328 

break-in  wear,  by  radioactive  tracers 
328 

compressor,  protection  panel.  United 
Gas  pipeline  system  255 
electronic  analyzer,  for  maintenance 
and  operation  69, 166,  393 
gas,  for  irrigation  270 
performance  record,  by  MIT  Indicator 
191 

performance,  turbc -charged  iliesels  9 
tracer  method,  for  lube  oil 
consumption  9 

turbo  charging  for  improved  power 
40 

vapor-phase  cooling  and  use  of  steam 
328 

Wear 

measurement  methods,  pipeline 
engines  and  com|)ressors  191 

EQUATION  OF  STATE 

charts,  for  gas  correlations  409 
improved  data  from  new  e(juation 

236 

inert  gas,  correlation,  with  critical 
states  25 

nonpolar  mixtures,  volumetric 
properties  25 

Paoluzi  coefficients,  ternary  mixtures 
174 

psuedocritical  constants  computed, 
multicomponent  131 
reduced  density  data  for  Hj  236 
second  virial  coefficient  for  scattering 

237 

volumetric  behavior,  isopentane  409 

EQUILIBRIA.  See  alto  Phate  Equilibria 

chemical,  calculations  in  hydrocarlwn 
systems  131 

chemical,  in  hydration  of  ethylene 
131 

gas  composition,  computing  method 
131 

ETHANE 

mercury- photosensitized  decomposi¬ 
tion  products  397 
oxidation,  on  nickel  oxide  225 
oxidation  reaction,  kinetics  352 

ETHYLENE 

ethylene  oxide,  polyethylenes  and 
sterene,  fne-year  outlook  139 
glycol  production,  processes  282 
hyilration,  chemical,  equilibria  131 
hyilrwarbon  pyrolysis,  unit  design 
44 

petrochemicals  demand  to  1965  139 

polymerization  costs  347 
production,  from  cracked  gas  via 
mercaptans  and  H.S  14 


production,  from  light  liquid  hydro¬ 
carbons,  U.S.  interest  224 
production,  process  variables  113 
pyrolysis,  effect  of  steam-feed  ratio 
73 

pyrolysis,  free-radical  mechanism 
.333 

pyrolysis,  in  gas  mixtures  397 
pyrolysis,  regenerative  unit  for  hydro¬ 
carbons  46 

Raman  spectroscopy  237 
reaction  with  hydrogen  atoms  195 
recovery,  low-temperature  fractiona¬ 
tion  73 

thermodynamic  properties,  to  2000 
psia  131 

EXPLORATION.  See  also  Foreign 
Activities 

Alaska-.A retie  region,  development 
favors  gas  line  to  Fairbanks  106 
.Alaska,  by  25  majors  106 
-Ala.ska,  investment  for  independents 
106 

.Alaska,  promising  basins  106 
.Alaska,  transportation,  costs  106 
.Algerian  Sahara,  six  years  of  CI’.A 
322 

and  research,  .Africa  358 
.Arctic,  multiple  techniques  106 
.Argentine  campaign  employs  thirty 
rigs  66 

Brazil,  basins,  possibilities  391 
British  Columbia,  two  major 
di.scoveries  147 

Canada,  eastern,  five  active  basins 
289 

Canada,  oil  and  gas  242 
Canadian  .Arctic  Islands,  continued 
survey  289 

carbonate-type  areas  valuable  66 
computers,  aid  to  seismic  plotting 
146 

Congo  brine  lake,  gas  production  147 
cost  calculations  factors,  age,  area, 
reserves  1 03 

cost  cut,  for  survival  139 
deep  drilling  activities,  1958  104 

difficulties,  costs,  require  combined 
techniques  66 
future,  factors  185 
gamma-rav  emission,  for  oil  detection 
146 

geology  in  oil  discovery  36 
geophysical  work,  decrea.se  in  West¬ 
ern,  increa.se  in  Eastern,  hemi¬ 
spheres  180 

Great  Basin  possibilities  6 
Green  River  Basin,  Wyoming,  success 
250 

India,  oil  and  gas  basins  287 
Iran,  three  areas  offered  for  develop¬ 
ment  217 

Japanese  concessions,  Persian  Gulf 
217 

Libya,  successful  strike  248 
Louisiana,  major  discovery  in  Tide¬ 
water’s  Cameron  aiea  147 


magnetic  tape  recording  and  playback 
146 

methane-consuming  microbes,  field 
test  251 

Michigan,  potential  strata  289 
Northern  California,  gas  drilling  391 
nuclear  precession  magnetometer 
promising  146 

Oklahoma,  seven  Anadarko  basin 
counties,  success  ratios  146 
Pennsylvania,  Green  County,  drilling 
in  Oriskany  360 

Philippines  program,  progress  219 
Port  Arthur  (Texas)  fields  287 
rising  costs  per  bbl  of  oil  found  32 
Russia,  research  techniques  185 
salt  domes,  techniques  185 
seismic  contrasts  vs  rock  properties 
185 

sei.smic  profiler  for  offshore  survey 
146 

Southwest  Enville  (Oklahoma) 
stratigraphy  289 

Switzerland,  oil  and  gas  drilling  139 
Venezuela,  1958,  35‘"<  less  248 
wildcatting,  steady  success  ratio  139 

EXPLOSION  LIMITS 

mine  atmospheres,  by  composition 
graph  202 

EXPLOSIONS.  See  also  Safety 

detonations,  study  needed  388 
relation  to  refinery  errors  387 

F 

FEDERAL  POWER  COMMISSION 

construction  permit,  procedure  review 
385 

cost-of-service  for  rating  of  gas 
(Phillips  case)  138 
Memphis  decision,  reversal  by 
Supreme  Court  3 

Pacific  Gas  and  Electric  lirte  from 
Canada  proposed  385 
red  tape,  uncertainty  of  decisions  vex 
industry  315 

regulatory  process  improvements 
215 

revisions  for  reasonable  return  and 
customer  protection  99 
staff  economists  in  regulatory 
problems  315 

Transwestern  pipeline  approval  faces 
contention  213 

Zwerdling  price  formula  for  gas  242 

FISCHER-TROPSCH.  See  also  Synthesis 
Gas 

catalyst  geometry  influence  on  iron 
properties  155 

catalyst  kinetics  in  hydrocarbon 
synthesis  12 

catalysts,  cobalt  and  iron,  tests  and 
mechanism  295 


mechanism,  by  gas  chromatography 
study  of  stage  products  225 
mechanism,  by  radio-ketene  tracer 
225 

reactors,  development  225 

FLAME  RESEARCH.  S«e  also  Burners; 
Furnaces;  Ignition;  individual  gas 
components. 

afterburners,  for  auto  exhaust  2fi7 
approach  boundary,  effect  on 
.stabilization  Ifi 

bond  energy,  C-0  and  X-X,  for  highe.st 
temperature  20.‘1 
burning  velocities,  prediction  118 
burning  velocity,  bv  flame  radius  time 
2(18 

carbon  formation,  acetylene-air  102 
carbon  formation,  in  rich  propane 
flames  102 

coke  oven  heating,  models  of  flue 
mixing  102 

combustion  equilibria,  by  digital 
computer  105 

cyanogen-oxygen  burner,  for 
spectroscopy  207 
detonation  pressures  207 
(letonation  velocities,  study  200 
diffusion  flame,  length  208 
droplet  ensemble,  motion  in  reacting 
gas  208 

electric  field,  effect  on  spectra  374 
emissivitv,  atomized  oil  with  carbon 
black  ‘300 

emissivity,  different  methods  of  oil 
atomizing  .300 

energy  release  vs  flow  rates  70 
energy  transfer,  flame  to  solid  10 
flame  propagation,  review  103 
flame  stability  limits,  appliances  110 
flashback,  in  appliance  burners  118 
flashback,  laminar  and  turbulent 
variables  118 
flow  field  in  channels  79 
free  radicals  in  hydrogen  flames  50 
gas  flow  rate  at  extinguishment  49 
gaseous  detonation  research  119 
heat  relea.se  rates,  particle  track 
method  208 

high  velocity  gas  flows,  stabilization 
.375 

holding,  by  reversed  gas  jet  79 
hot  and  cold  furnace  models,  similaritv 
375 

hydrocarbon  products  in  rich  flames 
207 

hydrogen-carbon  dioxide  decay  in 
burnt  gas  16 

hvdrogen-oxygen  reaction,  in  liquids 
'401 

ignition  by  hot  ga.ses  10 
ignition  temperature  prediction 
370 

infrared  emission  and  temperature 
gradients  79 

infrared  spectra  of  solid  propellant 
flames  229 


initiation  of  n-butane  oxidation  340 
intensity  distribution  in  molecular 
spectra  163 

jet,  mixing  with  duct  stream  gases 
78 

kerosine  foams,  flammability  401 
laminar,  principles  207 
laminar,  unimolecular,  heat  transfer 
equations  375 

light  production,  in  CO-H-air  103 
luminosity  and  carbon  formation  79 
mass  transfer  cooling,  laminar 
boundary  layer  118 
pressure,  effects  on  propagation  375 
propagation,  cold  ozone-oxygen  78 
propagation  equation,  laminar  401 
propagation,  presence  of  nitrogen 
oxides  267 

propagation,  pulsation  effects  374 
propagation,  stability  119 
propagation,  supersonic,  in  detonations 
50 

propagation,  turbulent  speed  16 
propagator-free  radicals  in  organic 
synthesis  119 

radiation,  by  shock  tube  studies  17 
radiation,  CO  explosions  268 
leaction  rate  as  function  of  position 
within  turbulent  flames,  measure¬ 
ments  119 

refractivity,  ionized  diatomic  gases 
163 

refractivity,  ionized  monatomic  ga.ses 
103 

shock  tube  fronts,  by  photography 
102 

shock  wave  and  boundary  layer 
investigation  340 

shock  waves  from  electrically  exploded 
wires  340 

smoke  limits,  ethylene  air  119 
smoke  reduction  additive  82 
symposium,  1957,  PAC  Congress,  XVI 
119 

transient  and  two-dimensional 
phenomena  266 

turbulent,  flame  front  velocities  103 
velocity  vs  molecular  structure  301 
Wobbe  index  in  furnace  control  49 

FLUID  FLOW 

boundary  layer,  in  transition  region 
92 

bubble  formation,  submerged  orifices 
349 

carbon  dioxide,  pipe  and  nozzle  designs 
292 

chemically  reacting  gas,  motion  131 
compressible  boundary  layer  211 
compressible  fluids  in  complex 
networks  277 

compressible,  graphic  solutions  191 
disc  slide  rule  calculator,  gravity  and 
altitude  factors  303 
ducts  of  varying  section,  swirl  110 
friction  factors,  turbulent  in  curved 
pipes  222 

gas-liquid,  in  horizontal  pipes  132 


gradients  in  gases  with  shock  waves 
384 

in  compressible  strata,  theory  107 
in  fluidized  beds,  effect  of  liquid  348 
in  ring  packed  bt'ds  310 
in  solids-gas  conveying  systems  278 
in  solids-gas  systems,  tracer  method 
237 

instrument  scale  error  91 
jet  flow  theory  310 
kinetic  theory.  Knud.sen  an<l  Poiseuille 
formulas  310 

laminar,  in  porous  wall  channel  26 
laminar,  of  Hingham  plastics  310 
line  loss  chart  for  sizing  pipelines 
237 

mechanics,  unsolved  problems  26 
molecular  transport,  conductivities  and 
correlation,  review,  1957-58  91 
pipeline  factors,  estimation  110 
pipeline  pressure  distribution  chart 
222 

jiressure  loss  formula  364 
pulsation-smoothing,  vortex  chamber 
394 

resistance  coefficients  in  curved  ducts 
110 

shock  wave,  processes  in  zones  132 
shock  wave,  variable  density  gas  131 
small-particle  media,  mixture  132 
solids  transport,  meters,  porous  media 
and  multiphase,  review,  1957-58  91 

solution,  boundary  layer  equations 
384 

sonic  flow,  effects  277 
tests  at  Refugio,  Texas,  variables 
charts  256 

tests  on  24-in.  gas  line  (Texas)  222 
through-put  capacity,  calculation  304 
turbulent  boundary  layer  equations 
174 

turbulent,  distribution  of  velocities 
92 

turbulent,  effect  of  cool  air  at  wall 
.349 

turbulent  flow  research,  review, 
19.57-58  91 

turbulent,  with  coolant  injection  91 
two-phase,  correlation  of  pressure 
drops  310 

two-phase,  in  gathering  sy.stem  design 
292 

two-phase,  in  pipelines  292 
two-phase,  theory  ami  measurement 
394 

unit  operations,  rate  government  237 
velocity  distribution  computation, 
curved  ducts  110 
well  flowmeter  191 

Measurement 

pitot  tube  uses  394 
single-point  pressure  152 
variable-area  meter  122 

FLUIDIZATION 

liaffles,  effect  on  bed  characteristics 
132 


bpH  for  mist  removal  378 
continuous  cracking,  apparatus 
evaluation  122 

pas-solids  contacting  in  process 
application  410 

particle  entrainment,  reduction  124 
pockets  in  various  beds  2fi 
(piality,  relation  to  surface  dynamics 
20 

FOREIGN  ACTIVITIES 

operations,  trends  in  petroleum  pro¬ 
duction,  1958,  review  143 

Africa 

pas  from  Congo  brine  lake  147 
research-exploration  activities  for 
petroleum  development  358 
Idbya — 

petroleum  development  387 
rigs,  trailer-mounted  30, 390 
successful  strike  248 
Zelten  riiscovery  rivals  Saudi 
Arabia  358 

Sahara — (see  also  France) 

exploration  bv  CPA,  six-vear  review 
322 

gas  plan  for  France  30 

oil  line,  Edjele  to  Tunis  port  380 

pilx'line  completion  355 

Argentina 

foreign  investment  pledges, 
$535-million  in  year  214 
p«'troleum  pioduction,  future  102 
oil  production,  1958,  35.7  million  bbl 
358 

thirty  rigs  for  crash  program  00 

Australasia 

petroleum  prospects  280 

Australia 

Cas  and  Fuel  Corp.,  automatic  pro¬ 
cessing  unit,  application  402 
gas  industry  expansion  30 

Austria 

oil  and  gas  economy  243 

Belgium 

engineers’  report,  USSR  gas  industry 
develoi)ments  214 
Zandvoorde  coal  gasification  plant, 
jirohlems  259 

Brazil 

possible  oil  basins  391 

British  Borneo 

Shell’s  activities  107 

Canada 

.\lb«*rta — 

•Alberta  Gas  Trunk  Line  Co.  330 
Carstairs  field  natural  gas  reserves, 
estimation  550-billion  CF  143 
northern  Athabaska  .sands,  recovery 
by  H-bomb  102 


operators  prefer  gas  over  oil  388 
Pincher  Creek,  gas  processing  and 
sulfur  plant  291 

Pincher  Creek,  instrument  control 
393 

British  Columbia — 
two  major  discoveries  147 
Peace  River,  condensate  recovery 
plant  150 

Vancouver,  domestic  con.sumption 
spirals  17 

Vancouver,  second  natural  gas  pipe¬ 
line  70 

construction  of  two  refinery  plants 
oversupply  indication  99 
Ea.stern,  five  active  basins  289 
gas  company’s  safety  measures  03 
gas  export,  five  points  388 
impulse  time  sign  telemetering  system 
154 

McKinnon  chairs  National  Energy 
Board  321 

National  Energy  Board  for  export 
permits  178 

natural  gas  price  vs  dollar  power 
decline  241 

natural  gas  re.serves,  outlets,  prices, 
regulations  181 

offshore  experience.  Lake  Erie  290 
oil  and  gas  activity,  independents  242 
petroleum  development,  1958  182 

petroleum  exports  to  U.S.,  need  and 
status  281 

pipeline  construction  to  taper  355 
pipeline  operation,  difficulties  in  — 30“ 
weather  293 

proposed  Pacific  Gas  and  b'lec.  line, 
status  385 

Trans-Canada  pipeline,  corrosion 
prevention  120 

Trans-Canada  pipeline,  facilities  and 
operations  71 

Trans-Canada  pipeline,  growing 
benefits  fi2 

Western,  gas  reser\'es  field  <lata, 
summary’  285 

Canada  and  Arctic  Islands 

geological  survey  289 
oil  and  gas  prospects  289 

Egypt 

•Arab  oil  negotiations,  effect  of  Iraq’s 
absence  138 

Estonia 

pilot  tests,  Dictvonema  shale  pyrolysis 
220 

Europe 

contract  research  for  U.S.  140 

industrial  uses  of  gas  380 

oil  challenge  to  coal  350 

oil  in  energy  market  246 

organic  petrochemicals,  output  244 

petrochemical  expansion  1953-00  282 

refinery  expansion  389 


France 

Beynes  field,  increased  production 
111 

conversion,  integral  gas  lines,  for 
propane  cracking  261 
convei-sion  to  natural  gas,  appliance 
changes  265 

conversion  to  natural  gas,  Brittany 
glassworks  271 

conversion  to  natural  gas,  industrial 
appliances  266 

gas  piping  networks  and  supply  263 
Gaz  de  France  research  department 
179 

Gennevilliers,  industrial  oil  cracking 
tests  260 

Gennevilliers  test  and  research  center, 
activities  245 

Lacq — 

gas  impurities,  amino  scrubbing, 
SNPA  studies,  status  254 
gas  and  chemical  products  247 
hydrogen  sulfide  removal,  develop¬ 
ments  189 

natural  gasoline  plant,  second  stage 
68 

organic  sulfur  transformation,  ob¬ 
servations  254 

leakage,  reduction  by  humidified,  oil- 
misted  gas  264 

oil  production,  relation  to  economy 
247 

ovens,  tunnel,  for  bread  baking  271 
Paris,  axial  blowers  in  gas  system 
336 

Paris  basin,  oil  development  182 
propane  cracking,  by  ONIA-GEGI 
262 

propane,  Stein  Robaix  generator  262 
propane  storage  257 
reformed  gas  from  refineries,  for 
utility  uses  114 
Rouen  central  gas  plant  139 
Sahara — 

— French  pipelines  243 

gas  price  determination,  $0.20/MCF 
103 

gas  to  Europe,  transport  methods 
287 

liquid  methane  tanker,  development 
62 

oil,  worldwide  impact  248 
SNPA  discovery,  El  Gassi  64 
turbodrill  experience  105 
underground  storage  and  interruptible 
service  258 

underground  storage,  aquifer  strata, 
development  332 

underground  storage,  Las.sagnet  field 
for  southwestern  grid  supply  258 

Germany 

cost  study,  coal  gas  vs  reformed  LPG 
388 

gas  holders,  low-pressure,  design  and 
specifications  71 
grate  cooling,  improvements  156 


heating  market,  competing  forms 
286 

hydrocarbons,  thermal  cracking, 
Koppers  AG  process  370 
Linde  hydrogen  distillation  process 
93 

Lurgi  gasification  flexibility,  peak 
load  problem  in  Ruhr  grid  system 
333 

Lurgi  generators,  Pennsylvania 
anthracite  333 
Lurgi  process,  review  l.'iG 
oil  and  gas  fields,  production  248 
Ruhrgas,  230-mile  oil  line,  completion 
70 

space  heating,  economics  and  supply 
403 

West,  competition  and  gas  supply 
356 

West,  petrochemistry,  developments 
and  prospects  244 

Great  Britain 

air  pollution  control,  gas  works  400 
air  pollution  control,  Manchester  339 
Reckton  gasworks,  review  155 
Beckton,  oxide  tower  purifiers  363 
Bcckton,  vaccum  carl)onate  plant  393 
British  Coke  Research  Association, 
activities  and  growth  140 
British  Coke  Research  Association, 
test  plant,  coal  carbonization  155 
carbon  monoxide  removal  from  fuel 
gases,  techniques  392 
central  laboratory,  for  eleven  plants 
98 

central  space  heating,  for  office  block 
81 

Clean  Air  Act,  application  374 
coal  handling,  automatic,  Murton 
coking  plant  303 
coals,  commercial,  ash  composition, 
analysis  307 

coking  plant.  South  Wales,  description 
318 

corrosion  prevention,  epoxy  resin 
coatings  405 

desulfurizing  plant.  East  Midlands 
Gas  Board  68 

distillation,  basic  research,  future 
activities  211 

distribution  system,  Hong  Kong  200 
distribution  systems,  practice,  coat¬ 
ings,  regulators  and  odorization 
116 

distribution  systems,  small  bore  tech¬ 
niques  116 

domestic  consumption  decline,  1950-58 
177 

Edinburgh  emergency,  gas-fitting  and 
maintenance  economies  98 
flame  hardening  by  oxy-town  gas  120 
fuel  cell  activity  357 
furnaces,  carburizing,  automatic,  at 
auto  works  402 

gas,  application  to  new  techniques 
302 


Gas  Boards,  evaluation  of  work  study 
applications  and  potential  values 
98 

gas-fired  plants,  trends  to  specializa¬ 
tion  402 

gas-fired  system,  ducted  120 
gas  grids — 

construction  progress,  Scotland 
372 

extensions.  West  Yorkshire  399 
high-pi-essure,  Wales  199 
integration.  South  Western  Gas 
Board  372 
national,  future  372 
supply,  sources,  Wales  177 
gas  holders,  features,  types  used  366 
gas,  industrial  applications — 
agricultural  machinery 
manufacture  164 
asbestos  manufacture  120 
baking  industry  339 
heating,  tall  domestic  buildings 
121 

laboratory  glassware  manufacture 
403 

production,  over-all  industry,  raised 
31 

gas  installations,  legislative  require¬ 
ments  387 

gas  personnel,  organized  training 
100 

gasworks  plant,  Walsall,  equipment 
139 

gasworks,  W’alsall,  new  plant  138 
industrial  department.  West  Midlands, 
services  302 

leakage  detection,  thermal  electric  in 
main  survey  201 
liquid  and  oxide  plants,  Cardiff, 
operating  results  189 
liquid  methane  line,  moisture-resistant 
insulation  306 

liquid  methane,  special  receiving 
facilities,  Canvey  Island  111 
LPG  recovery  unit,  Kent  291 
marketing,  appliance  design  and 
prices,  approach  387 
meters,  Connersville,  operation  and 
testing  400 

Methane  Pioneer,  arrival,  Canvev 
Island  62, 97 

Methane  Pioneer,  fourth  voyage  291 
methane  recovery,  from  coal  mines 
296 

“MS”  process,  for  refinery,  LPG  75 
nationalization,  first  decade,  review 
354 

Newman  Spinney  underground 
gasification  project  197 
nuclear  power  development,  plans 
142 

oil  gas,  processes  and  materials,  recent 
113 

olefin  plant,  I.C.I.’s  third,  Wilton  370 
oxide  tower,  for  Lurgi  high-pressure 
gas  189 

peroxide  fuel  plant,  world’s  largest 
75 


pipeline  construction,  Wales, 

American  methods  192 
plastic  piping,  applications  117 
refinery  facilities,  Fawley  62 
reforming  unit,  ONIA-GEGI  plant, 
Romford  197 

regenerative  catalytic  plant,  Carlisle 
195 

research  efforts,  historical  review  385 
shift  to  oil,  nuclear  and  coal-fired 
electricity  5 

solar  energy,  for  water  heating  103 
spun  iron  line,  construction  228 
sulfur  oxides,  measurement,  atmos¬ 
phere  near  power  stations  309 
sy’inposium,  submarine  exploration  for 
oil  390 

synthesis  gas  plant,  for  Fischer- 
Tropsch  studies  262 
tar,  hot  removal  to  improve  gas  liquor 
effluent  at  Hinckley  397 
telemetering,  systems  and  equipment 
373 

tower  purifiers,  steel  grids,  use, 
experience  122 

unaccounted-for  gas  service  survey 
and  leakage  repair  116 
Wales  Gas  Board,  Grangetown  30 

India 

coal  in  soil  fertility,  research  62 
coal,  production  320 
oil  and  gas  prospects  287 
pipeline  construction,  for  northeast 
refineries  390 

Iran 

exploration,  of  structures  389 
foreign  capital,  three  investment 
areas  217 

Iraq 

revolt  reshuffles  petroleum  control 
102 

Italy 

air  pollution  prevention  program, 
Milan  118 

construction,  75,000  bbl  tanker  for 
Standard  Oil  (N.J.)  178 
gas  promotion,  international  confer¬ 
ence  at  Piacenza  386 
petroleum  industry,  development  246 
lefoimed  gas,  by  hydrocarbon 
conversion  114 

Kuwait 

gas-fueled  brick  plant  80 
harbor  construction  178 
vast  gas  potential  321 

Mediterranean 

pipeline  construction,  surveys  256 

Mexico 

high-pressure  line  256 
ore  reduction,  by  refoi  med  natuial 
gas  114 

Tabasco-Mexico  city  line,  ready  in 
mid-1960  329 


Netherlands 

peolopfy,  developDient  and  production 
248 

State  supply  248 
trained  dog  for  leakage  detection 
264 

New  Zealand 

partial  oxidation  plant  871 

Pakistan 

oil  and  gas  development,  IDoS  287 
oil  from  Sui  field  gas  392 
Sui  field  gas  for  tanker  shipments 
178 

Sui-Multan  pipeline,  Asia’s  second 
longest  214 

transmission  line,  for  eastern  indus¬ 
trial  area  214 

Persian  Gulf 

Japanese  concessions  217 

Philippines 

exploration  program  progress  219 

Red  China 

development,  reserves  and  plans  358 
oil  industry  growth,  threat  to 
Britain  143 

Russia 

drilling  advances,  review  184 
drilling  technology  and  1965  goal, 
5,000,000  bbl/day  104, 145 
gasification,  brown  coal,  pilot  plant 
368 

gasification,  coal,  with  fixed-hed,  dry 
ash  pressure  112 
oil  detection,  direct  185 
organic  sulfur  content,  Tallin  city  gas, 
determination  109 
petroleum  production,  five-year 
advances  181 

pipeline  construction.  Central  Asia 
316 

pipeline  construction,  LI’G,  for  SSCr 
of  population  by  1965  4 

pipeline  construction,  Sil)eria,  river 
crossing  on  ice  153 
pipeline  construction,  34,755  miles  by 
1965  214 

retractable  bits,  progress  288 
Sino-Soviet  oil  and  gas,  progress  and 
problems  321 

tar  production,  from  brown  coal, 
Irsha-Borodin  Mines  158 
turbodrilling  progress,  new  di  illing 
methods  288 

Saudi  Arabia 

’Ain  Dar  gas  injection  plant  147 
Aramco,  sixth  producing  field  182 
Aramco,  200  MMCl'/day  of  gas  to 
lure  industrial  customers  246 
gas  reinjection  program  favored  216 
Q-Broxin  gypsum  mud,  tests  106 

Spain 

shale  oil  installation,  Puertollano  13 


Switzerland 

oil  and  gas  drilling  139 

Venezuela 

exploration,  1958,  35%  reduction  248 
Lake  Maracaibo,  recycling  system 
251 

mathematical  model.  Creole’s  LaSaline 
terminal  257 

methane  liciuefaction,  government 
share  of  profits  216 
natural  gas,  large-scale  development 
plans  138 

oil  exploitation,  1949-58  248 

FRACTIONATION.  See  also  Air;  Distilla¬ 
tion;  Liquefaction 

automatic  control  259 
chromatographic  method  85 
horizontal,  contactor  types,  efficiency 
212 

internal  reflux,  computer  control  259 
methane  removal  198 
multicomponent  calculations, 
computer  237 

packed  column,  dilution  vs  efficiency 
271 

rigorous  calculation  for  multicom¬ 
ponent  212 

systems,  comparison  and  costs  19 
temperature  difference  control, 
applicability  212 
thennodynamic  data  for  estimates 
278 

FUEL  CELLS 

alkaline,  carbon  electrode  357 
Allis-Chalmers,  for  tractor  drive  357 
commercial  development  247 
efficiency,  economy,  England  357 
electrode  kinetics  356 
electrode  performance,  high 
temperatures  356 
electrode  reactors,  catalysis  357 
electrode,  shaped  carbon,  heat-treated 
for  pore  increase  390 
fluid  fuel,  electrode  screen  323 
fuel  gas  combustion,  carbon  dioxide 
acceptor  cycle  323 
gas-fueled,  developments  65 
high-pressure  hydrogen-oxygen  356 
high-temperature,  carlKinaceous  fuels 
357 

high-temperature,  carbonate 
electrolytic  356 
hydrated  ion  exchange  resin  as 
electrode  390 

improved  model,  Lockheed  6 
large-scale  applications,  factors  65 
present  and  future  aspects  217 
present  status,  review  217 
research,  industrial  efforts  35 
significance,  gas  industry  320 
techniques,  advances  320 

FUEL  OILS 

competitive  position,  heating  215 


space  heating  research,  Battelle  140 
tank  failures,  9.4  thousand,  1958  140 

FURNACES.  See  also  Burners;  Industrial 
Heating 

aerodynamics,  open  hearth  203 
annealing  stainless  strip,  radiant  heat 
203 

baffled  flues  improve  heat  transfer 
50 

baking  lehi-s,  for  fluorescent  lamps 
376 

continuous  radiant,  heat  treating  376 
continuous  roller  hearth,  for  anneal¬ 
ing  steel  340 

design,  heat  treatment,  metals  50 
design,  temperature  distribution  376 
gas,  applications,  foundries  401 
gas-fired  forge  installations  376 
glass,  converting  oil-to-gas  271 
heat  treating,  for  glass-coated  shapes 
164 

model  research,  combustion  etiuipment 
203 

modein  processes,  high-tempeiature 
trend  402 

sheet  glass  pro<luction,  by  floating  on 
molten  metal  bath  120 
soldering  iron,  radiant  203 
thermal  cracking,  computer  design 
79 

tunnel,  for  bread  baking  271 


G 

GAS  ANALYSIS 

acoustic  method,  heavy  vapors  129 
adsorption  fractionating  column  90 
and  solid  fuels,  1956-58,  review  129 
apparatus,  piecision  blending  171 
combustible  gas  indicators  209 
correct  sampling  procedures,  obtain¬ 
ing  and  preservation  171 
detection  apparatus,  toxic  gases  128 
detection,  toxic  gases  209 
drilling  fluids,  electronic  methods 
382 

hermetic  refrigei'atoi-s,  testing  56 
mobile  unit,  gas  leaks  or  deposits 
detection  130 

optical  interfermetry,  binary  mixtures 
23 

performance  indication,  jet 
combustors  129 
ultrasonic  devices  136 

Sampling 

dust  in  streams,  determination  150 
dust,  probes  275 
ejector  system,  for  cleaning  sample 
276 

Field,  correct  methods  23 
samplers,  evaluation  209 
systems,  economical  components  209 
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GAS  CONDITIONING 

dry  natural  pas,  methods  326 
recent  publications  326 

GAS  HOLDERS 

desipn  and  specifications,  Germany 
71 

freezinp,  prevention,  heatinp  methods 
192 

oil  sealants,  waterless  holders  331 
types  used,  features  366 

GAS  INDUSTRY  EXPANSION 

air  conditioninp  market,  challenpe  29 
appliance  sales,  1958-59  29 
Arkla  diversification  policy  1 
competition,  sales  61 
competition.  Transwestern,  TGT  for 
California  market  61 
construction,  budpet,  $2. 2-billion,  1959 
97 

construction,  pas  line,  522-mile 
increase  353 

construction,  housinp,  predictions, 

1959  1 

construction,  pipelines — 

Alaska,  Gubik-Fairbanks,  400  miles 
62 

Canada,  Pacific  Gas  &  Elec,  line 
probable  385 
cost  minimization  214 
Federal  Power  Commission,  author¬ 
ization,  4900  miles,  June  30,  1959 
353 

Federal  Power  Commission, 
approval,  Transwestein  213 
Federal  Power  Commission, 
opposition.  Transwestern  178 
planninp,  analysis  system  281 
Russia-Central  Asia,  plans  316 
Texas-Florida,  development  137 
consumption.  Pacific  Xorthwe.st, 
half-billion  CF  281 
consumption,  Vancouver,  four-year 
increa.se  178 
drillinp  recovery,  1959  1 

El  Paso,  capacity  increase,  approval 
1 

expenditures,  1959,  to  set  record  281 
pas  purchasinp,  problems  137 
pas  wells,  increase,  9'"^  61 

history,  pas  industry,  from  615  A.D. 
314 

history.  Lone  Star  Co.  (Texas)  213 
home  rehabilitation  propram, 
sipnificance  to  utilities  137 
house  heatinp  pain,  1,286,000 
customers,  1959-60  313 
house  heatinp  pain,  1,079,000 
customers,  1958  137 

LPG  boom,  Britain  30 
market  research,  pas  sellinp  effort, 
correlation  1 

marketed  production,  1958,  3'^f 
increase,  30;  final  fipures  353 
marketed  production,  prediction,  1959, 
4.4rr  pain  61 


Midwest  Gas  Transmission,  onstream 

353 

oil  demand,  4.3'"!  prediction  61 
prices,  prowinp  interest,  Canada  241 
record  year,  1958,  customers, 
revenues,  sales  29 
research  and  facility  plans,  enlarpe- 
ment  313 

Sino-Soviet  oil  and  pas,  propress, 
pi'oblems  321 

technolopy  trends  and  market  needs 
vs  future  planninp  314 
utility  pas  technolopy,  evolution  61 
utility,  pipeline  industries  rank  fifth 
313 

Walsall  (Great  Biitain)  plant 
multiplies  capacity  138 

GAS  INDUSTRY  MANAGEMENT 

.Austrian  Mineral  Oil  .Administration, 
activities  243 

Biitish  nationalization,  ten  years 

354 

central  lal>oratoiy  for  eleven  British 
plants  98 

competitive  biddinp  basis  for  rate  of 
return  137 

contractors’  costs,  methods  and 
relations  3 

cost  of  service  method,  pipeline 
studies  177 
costs,  reduction  177 
domestic  consumption  decline,  1950-58, 
Great  Britain  177 
emerpency,  pasfittinp  ami  mainte¬ 
nance  economies,  Edinbuiph  98 
Enpineerinp  Societies  Librai'y  and 
services  3 

Federal  Power  Commission  data, 
1957,  prices  and  sales  to 
pipelines  30 

futuie  job  more  complex  30 
prid  pas  supply,  sources,  Wales  177 
Harris  asks  President  urpe  bill  385 
independent  producer  vs  pricinp  rules 
313 

industry  future  relies  on  executives 
98 

interruptible  industrial  service 
revenues  2 

larpe-scale  equipment  principles 
applicable  30 
lawyer  as  executive  213 
lepislative  atmosphere,  for  utilities, 
1959  1 

lepislative  effort,  prices,  renewal  353 
natural  pas  enpineerinp,  handlwok 
177 

Netherlands  State  Gas  Service 
supply  248 

North  Centi  al  pas  companies  agree  to 
Midwest  pipeline  241 
operational  research  and  work  study 
functions  98 

price  increases,  factors  313 
pricinp  problem  vs  consumer  313 
process  intepration  30 


profit  enpineerinp,  pas  well  produc¬ 
tion  353 

repional  defense  plan,  utilities  241 
Sahara  pas,  transport  to  Europe  287 
“threshold  test”  price  ba.sed  on  new 
sales  2 

vital  records,  preservation  241 
“Wholesale  Price  Index,”  revisions 
213 

work  study  applications  and  potential 
values  98 

work  study,  vertical  retort  operation 
98 

GAS  TURBINES.  See  also  Comprestort 

ash  deposition  and  bondinp  with  peat 
fuel  205 

ash  deposits  with  peat  fuel  205 
automotive  applications,  future  52 
combined  with  steam  turbines  for 
power  plants  17 

combustion,  in  pas-cooled  chamber 
231 

corrosive  ash  with  peat  fuel  205 
drillinp  power,  applications  205 
drillinp  rip  power  379 
exhaust  air  heat,  recovery  231,303 
fluid  bed  process,  application  166 
for  12-in.  products  line,  moves  4200 
bbl/hr  153 
fuels,  progress  256 
gasoline  plants,  uses  205 
jet-driven,  for  pipeline  compressors 
303 

mobile  air  conditioninp  205 
petroleum  industry,  classified  tabula¬ 
tion  of  applications  217 
propulsion,  for  tanker  379 
pulverized  peat,  as  fuel  166 
pulverized  peat,  combustion  166 
pulverize<l  peat,  operating  variables, 
effect  167 

refinery  use,  performance  with  carl>on 
monoxide-boiler  heat  recovery  342 
remote  control,  TET’s  Pennsylvania- 
Jersey  system  222 

GASIFICATION.  See  alto  Coal;  Oil  Gas; 
Water  Gas 

brown  coal,  Siberian,  with  oxygen  and 
pressure  156 

carbon-carl)on  dioxide  reaction  368 
coal  in  vapor  suspension  46 
pasoline-air  pas  generator  371 
pt  aphite-carbon  dioxide  reaction, 
nuclear  practice  73 
high  carbon  dioxide  regenerator  pas, 
in  second  “burnoff”  bed  371 
kinetics,  steam  graphite  reactions 
195 

Lurpi  experiments,  British  coal  11 
multistage,  for  coal  slurry,  with 
oxygen  76 

nuclear-heated  helium  medium,  alloy 
exchanger  368 
oxygen,  cost  225 
steam  and  carbon,  reaction  44 


suspension,  partial  ronilmstion 
process  372 

GASLIGHTS 

descriptive  cataloR,  1959  180 

technical  features  and  sales  301 

GASOLINE 

natural,  recovery,  condensate  stored 
for  peak  shavinjr  307 
operating  handbook,  for  plant  staff 
189 

plant  extraction,  hijjh  efficiency, 
chem'cals  189 

plant  specifications  need  review  188 
plants,  selection,  economical  process 
189 

recovery,  alternate  processinp,  pas 
contracts  326 

recovery  capacity,  U.S.,  1958,  survey 
150 

recovery  economics,  adsorption  plants 
392 

recovery  methods,  comparison  393 
recovery,  plant  construction,  at  Lacq 
68 

recovery  plant,  Sui  (Pakistan)  392 

GEOLOGY.  See  also  Exploration 

cooperative  field  work,  Nevada  36 
ilrill  cuttinps,  evaluation  361 
favorable  data,  Pupet  Sound  area 
250 

field  of  rock  mechanics  323 
Northwest  Canada  and  .Arctic  Islands 
289 

Ocean  City  anticline,  Washinpton, 
favorable  250 

salt  dome  trap  structures  37 

GRAPHITE 

cloth  form,  biph-temperature  filters 
233 

heat  exchanpers,  material  170 


H 

HALOGENS 

chlorine,  in  borthole  loppinp  129 

HEAT  EXCHANGERS.  See  also  Heat 
Transfer 

compi-essed  pas,  enerpy  lecovery  168 
cooler  condenser  desipn,  praphical 
132 

transient  temperature  calculation  271 

HEAT  PUMP.  See  also  Heaters,  Space 

air  source  installation  219 
cycles  and  costs,  comparison  286 
lead-selenium-tellurium  thermoelastic 
alloy  287 

models,  improved  test  propram  217 
operatinp  performance  data  99 
packape  heatinp-coolinp  performance 
164 


residential,  predictinp  heatinp  costs 
180 

systems,  desipn  271 
water-source,  performance  203 

HEAT  TRANSFER.  See  also  Heat  Ex¬ 
changers 

air  and  water  condenser  coolinp, 
compari.son  174 

and  humidity,  effects  in  refrigerators 
58 

balance  of  earth’s  surface  183 
Imundary  layer,  to  non-isothermal 
free  stream  238 

coefficients,  condensinp  and  boiling  92 
coefficients,  finned  shell  and  tulic 
exchanger  175 

coefficients  inside  tubes,  nomopraphs 
174 

coefficients,  swirl-induced  pipe  flow  58 
coefficients,  thin  film  condensing 
surfaces  410 

coil  desipn,  tank  heatinp  175 
compressible  boundary  layers  384 
condenser  desipn,  by  computer  410 
conductivity,  solids,  analysis  58 
convective,  fluid  properties,  high 
Prandtl  numlier  27 
convective,  recent  developments  212 
coolinp  towers,  types  and  costs  175 
direct  contact  interstage  coolinp  238 
exchanger  tubes,  rates,  chart  93 
pas  flow,  effect  on  bars  92 
pas  phase,  condensinp  system  57 
Ilil.sch  separation,  turbulent  streams 
58 

increase  by  ultrasonics,  critical 
region  384 

insulation,  desipn  calculation  212 
kinetics,  foam  layers  58 
laminar  Imundary  layer  174 
laminar  flow,  pipe,  Nusselt  and  I’eclet 
numlier  relation  349 
liquids,  increa.se  bv  intermittent  flow 
174 

mechanisms,  boiling  liiiuid  278 
near  critical  region,  water,  oxygen 
and  carbon  dioxide  410 
nomographs,  fluids  inside  tubes  133 
nonstationary  study,  time-temperature 
intervals  26 

numerical  and  machine  solutions, 
transient  conduction  278 
Nusselt  number  nomopraphs  93 
packed  beds,  wall  to  fluid  132 
radiant,  application  of  analog 
computer  349 

radiant,  nonluminous  gases  58 
radiation  detector,  based  on  thermal 
expansion  349 

repeneiative  and  recuperative  heat  re¬ 
covery,  pas  equipment,  devices  123 
review,  1957-58  92 
roughness  effects,  turbulent  flow  278 
solids,  heatinp  process,  average 
temperature  26 

theory  and  problems,  modern  textliook 
350 


thermal  analysis,  for  piloting  heat 
removal  311 

to  air  and  carbon  dioxide,  thermal 
entrance,  duct  410 
transient,  geometric  and  network 
computer  278 

transient,  infinite  cylinder  350 
transient  temperatures  of  air  with 
heat  loss  278 

tubes  and  boiling  refrigerants  175 
tubular  exchanpers,  graphical  design 
58 

turbulent  flow,  circular  tube  410 
turbulent  flow,  pipes  92 
velocity  and  temperature  distribution, 
flat  duct  133 

vortex  tube,  controlled  flow  chamber 
384 

wall  resistance,  non-Newtonian  flow 
3.50 

wall  sections,  large,  test  methods  350 
waste  heat  utilization  93 
wave  theory,  film  lioilinp  279 

HEAT  TREATING 

aluminum,  atmospheres  and  methods 
17 

billet  heatinp,  high  temperature  82 
carburizing  furnaces,  automatic, 
motor  parts  402 

continuous,  for  cast  iron  paits  80 
controlled  atmospheres  for  carbuiiza- 
tion  17 

furnace  eiiuipment,  for  gears  402 
pas-fired,  auto  truck  parts  376 
inert  atmospheres  with  gas  heatinp 
50 

martemperinp,  control  50 
roller  liearings,  automatic  five-line 
system  1 7 

surface  hardening,  machine  parts  by 
pas  120 

HEATERS.  See  also  Heat  Pump;  Solar 
Energy 

Space 

automatic  gas,  oil  and  coal  unit  sales 
52 

body  comfort  and  heat  transfer  359 
central,  for  Britain’s  largest  office 
block  81 

economics  and  .supply,  Germany  403 
electric,  costs  for  six-month  period 
183 

equipment  sales,  1958%  record  year  99 
pas  burner  noise  and  o.scillation  269 
gas-fired  infrared  heat  generators, 
application  15 

pas,  in  tall  domestic  buildings  121 
pas,  oil  and  LPG,  cost  comparison  82 
heat  transfer  chamber,  tortuous 
surface  52 

hot  water  district,  high-temperature, 
at  Air  Force  Academy  340 
hot  water  system  design  204 
house  heatinp  gain,  1,286,000  homes, 
1959-60  313 


infrared  gas-fiicd  induction  Imrner 
164 

load  sales,  increase  via  sen  icinp  81 
maintenance  service,  complete  244 
oil  burner  noise,  sources  269 
outside  business,  analysis  of  heatinp 
industiy  319 

physiological  effects  of  heat  377 
products,  piping  and  air  conditioninp, 
1959  directory  52 
promotion,  care  and  servicing,  two 
basic  types  120 

radiant  heat  transfer,  principles,  377 
radiant,  with  thermoelectric-driven 
fan  377 

reflectivity  properties  for  radiant 
shielding  377 

warm  air,  ducted,  Enpland  120 
warm  air  furnaces,  standardized 
components  377 

Water 

commercial  kitchens,  guide  to 
selection  204 

equipment,  application,  economics  and 
servicing  .302 

equipment,  individual  heaters  341 
equipment,  servicing  and  controls  377 
immersion  tube,  performance  and 
efficiency  18 

installation  size  curves,  from  washer 
demand  121 

internally  flued  tank  230 
solar  energy,  use  249 
swimming  pool,  gas  market  potential 
249 

testing  accuracy,  error  limit  269 

HELIUM 

and  argon,  expanded  recovery 
facilities  140 

extraction  industrial  plant  at  I’inta 
Dome,  Arizona  107 
low-temperature,  thermodynamic 
properties  411 

HIGH  PRESSURE 

special  technitpies,  extreme  conditions 
238 

HIGH  TEMPERATURE 

high-intensity  electric  arc,  for 
30,000'’  F  '  20 

HIGH  VACUUM 

ionization-getter  pumps,  techni<iues 
123 

HYDROCARBONS.  See  also  individual 
hydrocarbon  compounds 

alkenes,  densities  to  80’  C  27 
arsenic,  chromatogi aphy  and 
calorimetry  308 

arsenic,  traces  in  naphthas,  micro 
308 


carl>on-12  to  carl'on-20,  by  low  voltage 
mass  spectrometer  346 
detection,  air  separating  plants  89 
exhaust  gases,  mass  spectrometry  171 
gas  phase  oxidation,  free  radical 
mechanisms  27 
gaseous  ion  reactions  279 
hydrogenation  yield  predictions  93 
hydroreforming,  with  in  situ  hydro¬ 
gen  production  227 
in  vapors,  from  drilling  mud  and 
cuttings  198 

ion  formation  by  electron  impact, 
neopentane  279 
isatin  reagents  346 
light,  enthalpy  prediction  charts  279 
low-temperature  vapor-liquid  ternary 
systems,  equilibrium  94 
nitrogen,  trace  analysis,  petroleum 
fractions  308 

propane  and  propylene,  by  oil 
scrubbing  69 

radiation  decomposition  products, 
hexane  279 

recovery  plant  costs  and  operations 
296 

small  gasoline  absorption  plants 
increase  109 

structural  group  analysis  method  275 
thermodynamics,  compressor  design 
175 

thermodynamics,  vaporization  from 
volatility  411 

trace  determination,  oxidation  and 
infrared  210 

HYDROGASIFICATION 

continuous  pressure  process,  crude  oils 
into  pipeline  gas  369 
fluidized  direct,  coal  to  methane  369 
light  hydrocarbon  li(|uids  12 
oils,  cyclic  regenerative  process  115 
thermodynamic  comparison,  hydrogen 
for  gasification  369 

HYDROGEN 

adsorption,  palladium  3.‘>1 
and  carbon  black,  production  from 
methane  112 

and  deuterium  mixtures,  thermal 
conductivity  311 

beta  lay  H/C  meter  calibrators  129 
concentration  as  heavy  water,  by 
thermal  hydrogen  sulfide  e<iuilib- 
rium  298 

effect,  palladium  electrode  potential 
.351 

heavy,  recovery  from  water,  phase 
transfer  412 

hydroreforming,  hydrogen  from  water 
gas  and  steam  iron  process  227 
isotopes,  heats  of  vaporization  279 
i.sotopic  exchange  with  tritium  129 
kinetics,  diffusion,  metals  27 
liquefaction,  new  plants  73 
liquid,  theoretical  properties  as  rocket 
fuel  279 


liquid,  world’s  largest  plant,  W.  Falm 
Beach,  Florida  260 
methane  removal,  low-temperature 
absorption  in  ethane  227 
preparation,  catalytic  pyrolysis  of 
hydrocarbons  398 
production,  calcination  of  green 
petroleum  coke  398 
production,  steam-carb<m  regenerative 
process  159 

purification,  diffusion  through 
palladium  398 

purification,  liquid  nitrogen  condenser 
296 

reactions  kinetics  at  electrodes  93 
recovery,  molten  sodium  scrubber  46 
separation,  heavy  water  manufacture 
93 

separation,  interlaminar  diffusion 
372 

steam  reforming.  carlK)n-3  and 
carl)on-4  333 

HYDROGEN  CYANIDE 

requirements  and  production  for 
synthetics  113 
silver  electrode  EMF  against 
standard  57 

HYDROGEN  SULFIDE 

content,  vs  reformer  corrosion  21 
deteimir.ation,  in  coke  oven  gas  210 
determination,  spectrophotometric,  ion 
species  ab.sorpt  ion  56 
e<)uilibria,  alkaline  carlKinate  36.3 
radio  tracing  of  carbon  dioxide-hydro¬ 
gen  sulfide,  absorption  363 
sulfur  dioxide  method,  in  presence  of 
cai  l>on  dioxide  382 

Removal  from  Gas 

ab.sorption,  arsenic-soda  .solutions  39 
absorption  rates,  low-temperature 
methanol  253 

adsorption  system,  rotating  151 
alkazid  process,  commei-cial  use  254 
amine  corrosion,  inhibition  by 
antimony  tartrate  69 
amino  scrubbing  solutions, 
decomposition  254 
ammonium  and  sodium  hydroxide 
process,  two-stage  40 
ammonium  carbonate  and  hydroxide 
wash,  two-stage  150 
and  carbon  dioxide  removal,  new  gas 
tieating  process  149 
.\tlantic  iron  chelate,  for  sulfur 
recovery  190 

bibliography,  processes,  1950-58  .326 

by  ammonia  solution — dissociator  apd 
condensate  replenishment  cycle 
190 

by  aqueous  glycol  151 
by  cyclically  regenerated  azine  dye 
base  scrubbing  li(|uid  69 
caustic  film  treatment,  for  liriuids 
190 


charcoal  adsorption,  evaluation 
method  109 

Claus  system,  modified,  refinery  gases 
393 

cobalt  molybdate  catalyst  221 
cyclic  absorption  process,  rotating 
beds  39 

development  at  Lacq,  France  189 
economic  factors  363 
Giammarco-Vetrocoke  process  149 
iron  sulfate  reaction,  in  ammonia 
washing  solution  222 
liquid  zinc  reagents,  for  final 
purification  8 

operating  results,  Wales,  licpiid  and 
oxide  plants  189 

organic  oxygen  carrier  to  pilot  stage 
9 

oxidation,  eijuilibrium  control  by 
methane  addition  221 
oxidation  to  sulfur  in  presence  of 
hydrocarlions  254 

oxide  purifiers,  behavior  vs  rotation 
system  254 

oxide  purifiers,  behavior  vs.  rotation 
frequency  S' 

oxide  tower  for  l.urgi  high-pressure 
gas  1 89 

oxide  tower  purifiers,  Reckton, 
England  363 

patent  processes  using  ammonia, 
review  189 

pressure  scrubbing  of  hydrocarbons, 
two-step  9 

Fincher  Creek,  Allierta,  instrumented 
control  393 

Fincher  Creek,  Allierta,  processing 
plant  291 

processes,  current,  operation  and 
design  221 

Rectisol  one-step  removal  of  hydrogen 
sulfide,  organic  sulfur,  hydrogen 
cyanide,  carbon  dioxide,  gum  39 
refrigeration,  pressure,  methane 
mixtures  292 

regeneration,  alkanol  amine  solutions 
255 

shaped  oxide  moving-bed  practice 
291 

solubilitv,  with  carlion  dioxide  in 
.ME  A  68 

solution  regeneration  by  vacuum  190 
vacuum  carbonate  plant,  Reckton, 
England  393 
water  washing  68 

HYDROGENATION 

and  dehydi-ogenation,  catalysts  and 
reactions  296 

catalytic  activation,  bv  metal  salts 
411 

coal,  agglomeration,  fluid  bed  295 
coat  and  chars,  to  gaseous  hydro¬ 
carbons  369 

coal  and  sucrose  products,  comparison 
44 

cracked  oil  and  semicoke  tar,  for 
aromatics  73 


ethylene  over  copper-nickel  catalysts 
260 

petroleum  refining,  applications  195 
Raney  nickel  kinetics,  for  toluene  195 
residues  and  distillates,  for  light 
products  73 

with  heavy  product  hydrocracking 
198 


I 

IGNITION,  See  alto  Burner  Controls; 
Safety;  Valves 

appliance  burners,  individual  165 
carry-over,  parallel  burners  121 
electric  arc,  individual  burner  121 

INCINERATORS 

domestic,  flue-fed,  for  air  pollution 
prevention  301 

domestic,  gas-fired,  effluents  301 
domestic,  installation  269 
odor-free,  design  for  city  areas  301 

INDUSTRIAL  HEATING 

agi  icultural  machine  manufacture, 
gas  usage  164 

aluminum,  vacuum  die  casting  80 
asphalt  production,  LFG  51 
baking  industry,  gas  usage,  Rritain 
33!» 

brick  plant,  gas-fueled,  Kuwait  80 
burners,  gas,  infrared  radiant  269 
chicken  brooder,  gas-fueled  229 
construction  market,  l.FG  potential 
229 

equipment,  engineering  and  design 
303 

flame  traps,  to  iirotect  premixeil  fur¬ 
nace  piping  402 

formed  asbestos  manufacture,  gas 
usage  120 

foundries,  gas  usage  229 

foundry  molds,  firing  302 

gas-fired  plants,  specialization  trends 

402 

glass  furnace,  conversion  from  oil  to 
gas  271 

glass  melting,  laminating  and  steam 
plant,  gas-fueled  403 
high-speed,  effect  in  die-forging  51 
high-speed,  for  forging  metals  164 
Industrial  Laboratory,  gas  sales 
promotion  3 

laboratory  glassware  manufacture 

403 

metal  processing,  vacuum  or  inert 
atmosphere  50 

metal  treating  industries,  Rritain 
302 

peat  moss  dryer,  l.FG-fueled  402 
plumbers’  melting  pots,  l.FG-fired  51 
processor,  automatic,  precise,  for 
metal  parts  402 
radiant,  for  glass  annealing  51 
rooting  plant,  gas  usage  403 


submerged  combustion  for  waste 
waters  17 

textile  processing,  hot  air  applications 
17 

tunnel  ovens  for  bread  baking  271 
varnish  and  oil  treatments,  gas 
applications  376 
waste  heat  recovery  methods,  gas 
heating  269 

INERT  GAS 

argon,  purification,  catalytic 
combustion  115 

endothermic  generator,  steel  treating 
protection  115 

generator,  for  treating  atmosphere 
302 

helium  and  argon,  expanded  recovery 
facilities  140 

nitrogen,  packaged  atmosphere 
generator  80 

powdered  metal  sintering,  protection 
156 

INFORMATION 

appliance  changes,  record  cards  245 
handbook,  .Amer.  Gas.  J.,  1959  issue 
284 

storage  and  removal,  mechanical  245 

INFRARED  SPECTROSCOPY.  See  also 
Analytical  Instruments 

absorption,  threshold  sensitivity  382 
carbon  monoxiile  and  hydrocarbons, 
continuous  analyzer  .308 
eijuipment,  new,  lost-cost,  versatile  56 
far,  water  and  bydrogen  sulfide  89 
microgas  cell,  for  Reckman  unit  235 

INHIBITORS.  See  also  Corrosion 

acetylene  alcohol,  for  epoxy  lining 
improvement  208 
acetylenic,  for  acid  corrosion  233 
amine  off.set  hydrogen  blistering  by 
sour  gas  86 

boiler  water,  for  chloride  corrosion 
.306 

cyclohexylamine  to  prevent  boiler 
scale  and  corrosion  126 
effects  on  corrosion  of  iron  22,  27.3 
evaluation,  efficiency  in  various  pH 
ranges  170 

evaluation,  in  products  pipeline  126 
evaluation,  resistance  method,  in 
anti-freezes  .381 
flotation  or  fogging,  for  tank 
protection  208 

for  cheaper  construction  of  coolers 
208 

heterocyclic  nitrogen,  tests  for 
pipelines  127 

hydrogen  sulfide  corrosion,  test 
method  23.3 

injection,  automatic,  to  combat  tubing 
corrosion  127 

internal,  for  oil  pipelines  126 


metallic,  in  coolinpr  tower  systems  87 
oxidized  paraffins,  for  oil  pipelines  22 
sodium  silicate  for  protection  of  steel 
in  holdei  s  87 

specific  ion  effects  of  XO."-  .144 
water  flood  corrosion,  test  method 
213 

INSTRUMENTS 

coke  oven  operations,  applications  83 
measurinp  elements,  in  control  devices 
2.32 

recorder,  for  unattended  operation 
40.5 

servicemen's  equipment  342 
spwific  gravity  lecorder  for 
Florida  pipelines  342 

INSULATION 

cryogenic,  current  techniques  300 
moisture-iesistant,  for  liciuid 
methane  lines  300 

thermal,  for  litjuid  methane  lines  87 

INTERCHANGEABILITY.  See  also  Ccrr» 
sion 

carlKin  index  for  paraffins  and 
olefins  18 

ION  EXCHANGE.  See  also  Analytical 
Instruments 

resins,  in  phenol  recovery  from 
hydrocarbons  113 


K 

KINETICS 

catalyst,  in  hydrocarbon  synthesis  12 
fast  reactions,  retlected  shock 
in  gases  .50 


L 

LEAKAGE 

control  plan  for  emergencies  298 
detection  by  trained  dog  204 
detection,  equipment  and  surveys  76 
detection,  modem  techniques  399 
detection,  repair  and  prevention, 
utility  gas  systems  203,337 
detection,  thermal  electric  in 
main  survey  201 
electronic  finder,  using  sound 
frequencies  337 

internal  sealing,  effectiveness  100 
location,  by  halide  burner  survey  1.59 
patch  and  patching  method  with 
epoxy  resin  373 
pipe  repair  kit  204 
piessure  gage  for  surveys  100 
prevention,  by  “never-leak”  sealing 
of  mains  200 
reduction,  methods  137 
repairs,  by  sealing  cast  iron 
joints  203 


sealing  and  renewal  for  pressure 
increase  14 

service  survey  and  repair  in 
England  110 

survey  systems  and  records  337 
survey  training,  for  system 
piotection  70 

LEGAL 

gas  legislation,  renewal  of  efforts  o 
prices  353 
gas  purchase  contract 
negotiations  210 

salt  cavern  patent  in  royalty  suit  3 

LIQUEFACTION 

cryogenics,  applications  27 
cryogenics  of  li*iuid  oxygen  93 
for  safe  storage  of  chlorine  154 
gas,  tensile  strengths  by  linear 
deceleration  94 
handling,  problems  84 
handling,  various  gases  300 
hydrogen,  oxygen,  fluorine  and 
ozone  fuels,  safe  handling  300 
isenthalpic,  for  improved  yield  74 
liquid  transfer  by  pressurizing 
cycle  294 

methane  and  ethylene, 
by  boat  and  truck  294 
storage  system,  with  protecting 
shield  shells  111 
tank,  metallic  foil  lining  221 
techni(iues.  Cryogenic 
Conference  395 


LOGGING 

acoustic,  technique,  advantages  251 
continuous  velocity,  for 
exploration  tool  147 
corrections,  neutron,  for 
Appalachians  2.50 
displacement  resistivity  00 
hydrocarbon  and  water  .saturation, 
effects  6 

microlateralog,  for  rock  porosity  18.5 
neutron  techniciue,  improvements  180 
radioactivity  and  potential 
techni(iue  107 

radioactivity  l)est  for  gas  06 
resistivity  vs  streaming 
potential  290 

slim  logger,  operation  through 
drill  string  147 

sonic  effects  of  rock  porosity  185 
sonic,  for  porosity  in 
Mid-Continent  290 
spectrometric  detection  of 
hydrocarbons  37 
use  in  discovery  and  reservoir 
engineering  00 
varie<i,  for  Hermosa  formation 
study  219 

velocity,  principles  324 


LOW  TEMPERATURE  MATERIALS 

in  sub-zero  design  381 

LPG.  See  also  Butane;  Propane;  Under 
ground  Storage 

barge  shipments  to  Alaska  282 
butane-air,  use  for  peak  loatl  370 
butane  shortage,  market 
indication  282 
carburetion  market  80 
construction  maiket, 
applications  229 
controlled  climate  for 
hydroponics  229 
first  annual  industiy  survey  138 
Florida,  nondomestic  use 
development  283 
Florida,  promotion  for  rural 
areas  283 

greenhouse  heating  fuel  120 
pressure  control  for  modern 
appliances  80 
propane  distributor  going  to 
natural  gas  283 

propane  cjuality,  ten  major  tests  408 
recovery,  Hritish  refinery 
off-gases  291 

sales,  8rf  increase  to  7.46  billion  gal, 
1958,  final  results  317 
sales  rise  in  1958,  first  results  2 
storage  capacity,  1.5'r  increase  to 
49  million  bbl  331 
tanker,  75,000  bbl,  for  Venezuela- 
East  Coast  service  178 
trucks,  refrigeration  for 
perishable  haulage  120 
unloading  from  underground 
storage  by  suction  gas-lift  295 
vaporizer  design  164 


M 

MAINS 

construction,  spun  iron  line  in 
England  228 
couplings,  pressure-sealer! 

molded  ring  228 
hydrostatic  testing,  co.st 
reduction  228 

leakage  reduction  by  humidified, 
oil-misted  gas  264 
sealing  joints  by  internal 
spring  loads  14 
sizing  chart  372 
underground  freezing,  combat 
methods  33.7 

MAINTENANCE 

air  tools,  in  main  anri  service 
repairs  14 

craft  labor  job  changes  for 
cost  leduction  O'l 
electrical  equipment  trouble 
shooting  320 


new  plant  startup,  problems  285 
painting,  for  twofold  purpose  245 
performance  index,  factors  for 
cost  reduction  101 
program  for  improved 
e(iuipment  life  141 
standby  gas  production  equipment, 
experience  319 

MASS  SPECTROMETRY.  See  also  Ana¬ 
lytical  Instruments 

coal  hydrogenation  lifiuids  340 
different  types,  cracking 
patterns  89 

for  high  mass  organics  308 
machine  filing  system  for  data  235 
molecular  structure 
determination  23 

MASS  TRANSFER 

design  units,  from  graph  175 
gas  to  moving  liquid  film  133 
in  packed  beds,  wall  to  fluid  132 
li(iuid  side  coefficients  in 
packed  towers  238 
momentum  in  energy  and 
mat«‘rial  transfer  351 
motion  impulses  within  and  by 
the  interface  238 
packed  column  distribution  238 
review,  1957-58,  on  dispersion, 
boundary  layer  and 
mathematics  94 

MATHEMATICAL  METHODS.  See  also 
Computers 

dimensionless  numbers  in 
chemical  engineering  351 
heat  of  vapoi'ization,  new  ei]uations 
for  general  calculation  238 
review,  1957-58,  on  applications  in 
fundaTuentals  and  systems 
analysis  94 

statistical  methods,  for  procc'ss 
design  175 

MERCAPTANS 

alkane,  gaseous  oxidation  225 
a?id  sulfide,  by  chromatogiai)hic 
method  382 

silvei'-dithizone  method,  in 
hydrocarbons  210 
-sulfide  mixtures,  by  titration  172 

METALS.  See  also  individual  metals; 
Catalysts;  Corrosion 

.American  steel  processes, 
criticism  54 

fatigue  strength,  factoi-s  22 
ferrous,  review  of  developments, 
195(5-58  307 

high-temperature  alloys  22 
high-temjierature  processes,  stnirces, 
applications  22 
low-temperature  operations, 
problems  406 


low-temperature  treatment  of 
steels  54 

microanalytical  methods,  copper 
corrosion  172 

selection,  for  refinery  stresses  400 
superalloys  and  refractory  metals  22 

METERING.  See  also  Automation;  Tele¬ 
metering 

automatic  reading  by  telephone 
77, 117 

automatic  testing  and  maintenance 
160 

bellows  type,  as  differential 
pressure  gage  337 
bibliogi  aphy  supplement  1956-57 
.337 

changeover,  problems  14 
computing  typewriter  for  orifice 
meter  charts  70 
Connersville  meters,  operation 
and  testing  400 
consolidated  repair  shop, 
savings  399 

correction  by  pressure  differential 
of  comparison  volume  331 
double-chamber  meter  48 
electronic  integrator  for  gas  flow  40 
fluid  flow,  mass-type,  Magnus 
effect  304 

fluid  flow  rate,  by  acoustic 
transducer  304 

glass  block  window  for  rea<ling  47 
high-pressure,  positive  299 
large  installations,  design  and  safety 
factors  338 

liquids  in  gas,  effects  70 
LPG  measurement  and  corrections 
264 

maintenance,  production  line  meter 
handling  228 

maintenance  shop,  centralized  299 
mass  flow  units,  advantages  293 
mass  flowmeter  206 
molded  synthetic  diaphragm  124 
offshore  equipment,  design  and 
operation  191 

outdoor  location,  advantages  160 
positive  displacement  meters,  proving 
methods  337 

proving,  effect  of  rate  on  accuraev 
160 

repair  and  testing,  standards  338 
repair  procedures,  over-all  shop  400 
repairs,  factors  in  classification  338 
shop  testing  for  design  defects  201 
size  selection  based  on  demand  160 
station  design,  Florida  pipeline  328 
survey  shows  corrosion  not  serious 
116 

synthetic  diaphragms  for  gas  meters 
201 

three  types  in  Florida  sales  stations 
328 

vortex-velocity  type  153 
wet  high-pressure  gas,  in  dry  meters 
299 


METHANE 

diffusion  in,  cyclohexane  systems 
411 

interaction  w’ith  nickel  oxide  311 
intermolecular  forces  and  crystal 
properties  239 

kinetics  of  heavy  methane-methyl 
exchange  239 
liquid  viscosity  135 
pyi-olysis  and  oxidation,  by  shock  tube 
411 

recoveiy,  from  coal  mines  296 
tiace  determination  in  air  by 
chromatography  210 

Liquefaction 

by  expanison,  with  propane  and 
ethylene  cycles  295 
cargo  to  England,  impact  on  markets 
•> 

current  status-cost  and  method 
studies  10 

energy  pattern,  change  predicted  137 
first  tanker  deliveiy  sparks 
development  61 

flash  expansion,  in  exchange  chaml)ers 
396 

insulated  keys,  ship  storage  tank  367 
international  shipping  costs, 
estimates  29 

“Methane  Pioneer,’’  fourth  voyage 

294 

new  company  for  facilities 
development  29 

ocean  transport  of  liquified  natural 
gas,  review  243 
peak  shaving  designs,  cost 
comparisons  97 

pilot  tank  ship  arrival  in  England 
62,97 

pressure  loading  tanks  by  vaporization 
.332 

recirculation  system  with  control  of 
noncondensables  332 
Sahara  tanker,  design  research  by 
four  French  companies  62 
ship  tanks,  cooling  by  water  spray  and 
circulation  294 
shipboard  heat  exchanger  for 
unloading  367 

solid  carbon  dioxide  thermal  barrier 

295 

special  receiving  facilities,  Canvey 
Island  111 

storage,  prestressed  concrete  pipe 
331 

storage  tank  welding  for  “Methane 
Pioneer’’  331 

Sui  field  gas  for  tanker  shipments  178 
tank,  for  cold  liquid  storage  396 
turbo-expansion  for  cooling  367 
two-stage,  with  liquid  nitrogen  396 
underground  cavern  storage  proposal 
395 

Venezuela  rejects  U.S.  offers  216 


METHANATION 

synthesis  gas  over  Raney  nickel  370 

MOISTURE 

equilibrium,  natural  gases,  charts 
275 

in  gas,  by  electrolytic  hygrometers 
129 

instrument,  for  determining  in  air 
:!04 

psychrometric  charts,  reviews  275 


N 

NATURAL  GAS.  See  also  Gas  Industry 
Management;  Pipelines;  Reserves 

creation  of  Canadian  Energy  Board 
to  issue  export  pemiits  178 
development  and  production, 
Netherlands  248 

development,  problems,  in  Venezuela 
138 

engineering  handbook  177 
industry  de.scription  316 
Pakistan,  development,  1958  287 

postwar  development  and  production, 
Germany  248 

vs  oil  production,  preference  in 
Alberta  field  38'8 

NICKEL 

dioxime  extraction  method  for 
spectrophotometry  172 

NITROGEN 

active,  reactions  with  hydrocarbons 
133 

trace,  in  petroleum  fractions  308 
viscosity,  at  higb-temperature  and 
pressure  135 

NITROGEN  OXIDES 

catalytic  decomposition  18 
in  chemical  industry  uses  74 
kinetics,  in  water  system  133 
production,  in  nuclear  reactor  347 
reaction  rates  with  oxygen  27 

NUCLEAR  ENERGY.  See  also  Radioactiv¬ 
ity  Applications 

chemical  processing,  application  357 
commercial  power,  status  and 
prospects  6 

heat  helium  medium,  alloy  exchanger, 
for  gasification  368 
heavy  water  preparation,  3-stage,  in 
.\EC  Savannah  River  plant  65 
power  program,  England  142 
power  program,  U.S.,  to  add 
government  controls  65 
process  heat  source  for  industrial 
applications  65 


reaction  kinetics,  deuterium  59 
spin  interactions  in  methane  59 
techniques,  applications,  diffraction 
spectrometer  346 

o 

ODORIZATION 

absorption,  measurement  bv  surfaces 
116 

alkyl  para-thioxane  stable  77 
control,  in  air  conditioning  299 
preservation,  by  internal  main 
coatings  201 

review,  1956-58,  and  properties  338 
strength  and  degree  of  dosage, 
methods  15 

system  design  and  experience  in 
Philadelphia  228 

tertiary  butyl  and  amyl  sulfides  117 
theory  and  practice  77 

OFFSHORE  OPERATIONS 

California  coastal  activities  6 
California,  Rincon  island  development 
107 

Canadian  experience  in  Lake  Erie 
290 

compressor  platforms,  factors  361 
costs  offset  by  multiple  completions 
219 

drilling  barge,  weather  resistant  391 
drilling,  deep  water,  from  floating 
vessels  322,361 

drilling  techniques  and  muds,  new 
147 

economic  advantages,  foreign  sites 
219 

economics  of  development  283 
equipment  choice  and  logistics  186 
Gulf  Coast  platform  for  20,000  ft.  186 
Gulf  of  Mexico,  reduced  activity  245 
increasing  activity  in  1959  66 
Lake  Erie,  increa.scd  activitv  in  1959 
186 

Lake  Erie,  second  test  186 
Louisiana,  drilling  ship  in  Block  84 
107 

Louisiana,  production  and  reserves 
391 

Louisiana,  success  ratios  186 
problems  and  techniques,  review  390 
Shell’s  British  North  Borneo  area, 
activities  107 

tienching  machine  for  pipelines  29'{ 

OIL  GAS 

alumina  cracking  of  light  distillates 
260 

ash-protected,  auxiliary-heated 
catalyst  process  262 
by  thermal  cracking  hydrocarbons, 
Koppers  .AG  process  370 
catalytic,  by  powdered  heat  carrier 
process  74 


cyclic  regenerative  process  for 
catalvtic  gasification  of  petroleum 
335 

cyclic  steam  cat  cracking  of  oils  76 
entrained  and  fluidized  solids  as 
pyrolyzer  198 

from  pyrolysis  of  heavy  high-sulfur 
crude  157 

heavy  oil  cracking,  fluid  bed  398 
heavy  oil  cracking,  production 
efficiency  260 

piocess  and  materials,  Britain  113 
legenerative  catalytic  plant, 

Carlisle  (England)  195 

OIL  SHALE 

and  coal,  pyrolysis,  world  research 
review  297 

Colorado,  Green  River,  inorganic 
particle  size  370 

foreign,  petrograi)hic  ainl  chemical 
study  296 

OLEFINS 

by  cracking  in  hydrogen  115 
I.C.l.’s  third  Wiiton  (England)  plant 
370 

oxidation  reactions,  rates  59 
photo  oxidation,  butenes  by  nitrogen 
dioxide  28 

production  expansion  at  Lake  Charles 
370 

propadiene  in  propene  .382 

ORE  REDUCTION 

annular  zone  furnace,  continuous 
115 

auxiliary  cyclone  gas  generators  46 
barytes  with  hydrogen,  fixed  and  fluid 
bed  kinetics  12 

barytes,  with  hydrogen,  kinetic  studies 
12 

by  hot  char,  with  second-stage  hot  ore 
contact  with  coal  1.59 
controlled  shaft  furnace,  for 
manganese  ores  198 
direct  gas,  economics  226 
direct  gas  retort  397 
direct  processes  now  available  12 
direct  pnxresses,  review  195 
double  shaft  reduction  furnace  159 
electrically  heated,  hydrogen  process 
46 

fluidized,  two-zone  shaft  298 
from  pyrite,  fluid  bed  114 
granular  fixed  bed  process  262 
heat  capacity  and  thermodynamics, 
alpha  ferric  oxide  157 
hematite,  by  reformed  natural  gas 
114 

H-Iron  Process  commercially  ready 
45 

hydrogen,  in  shallow-bed  baffled  kiln 
‘  .336 

IlyL  process,  by  reformed  natural  gas 
297 


inclined  kiln,  controlled  pressure 
336 

map^netic  product  from  carl)on 
monoxide  pases  in  shaft  76 
reformed  methane  for  pyrite 
reduction  226 

rotating  kiln  with  electric  furnace  12 
sulfur  removal  by  lime  coated  coal 
159 

two-stage  fluidized  for  synthetic  scrap 
46 

two-stage  fluidized,  with  controlled 
zones  46 

two-zone,  feed  control  by  temperature 
227 

water-gas,  in  thiee-stage  batch  kilns 
336 

with  preheating,  reduction  by  heat 
transfer  balls  159 

ORGANIC  SULFUR 

decomposition,  during  gas  dehydration 
254 

i<lentification  and  determination,  in 
gas  68 

in  city  gas  produced  from  oil  shale 

109' 

removal  by  oil  scrubbing  foi-  sulfur 
and  aromatics  68 
removal  by  Raney  cobalt  59 

OVENS 

bakery  and  fryer,  all-gas  229 
continuous  paint-baking  on  n\etal 
403 

OXYGEN 

determination  in  coal  210 
determination,  traces  by  electrochemi¬ 
cal  analyzer  235 

isotope  distribution  in  carlmn  dioxide 
346 

production  via  chelate  compounds 
261 

to  produce  100  billion  CF  in  1959  45 


P 

PARTICLE  SIZE 

l)eta  back-scattering,  on  deposits 
382 

determination,  by  electroformed 
sieves  408 

determination,  by  gamma-ray 
at)soiption  89 

impactor,  for  aerosol  sizes  308 

s«'<iimentation  balance  method  383 

spray  drops,  determination  by  flux 
<listribution  212 

PATENTS 

(litliculties,  cbemical  inventions  3 


PEAK  LOAD.  See  alto  Distribution  Sys¬ 
tems;  Underground  Storage;  Weather 
Forecasting 

coal  gas  vs  reformed  LPG,  cost  in 
Germany  388 

comparison  tests,  CCR  set  226 
LPG-air  plant,  capacity  requirements 
264 

Lurgi  gasification  flexibility  in  Ruhr 
grid  system  333 
piopane-air  plant  261 
shaving,  costs  vs  natural  gas, 
economics  322 

PERMEABILITY 

equations  of  static  pressure  361 
nonporous  film,  for  component 
separation  239 

water  vapor  in  porous  media  133 

PERSONNEL 

training,  weldeis  318 

PETROCHEMICALS.  See  also  Acetylene; 
Ammonia;  Aromatics;  Carbon  Black; 
Ethylene;  Fischer-Tropsch;  Hydroge¬ 
nation 

acetone,  by  C3  catalvtic  oxidation 
116 

acids,  from  alcohols  and  carlion 
monoxide  75 

acrylonitrile,  one-step  vapor  phase 
process  226 

aromatics,  Cw  and  Cio,  from  petroleum, 
large  potential  source  261 
butadiene,  ethylene  and  ammonia, 
plant  74 

C.',  C.i,  Cl,  growth  forecast  355 
decline  in  growth  rate,  five-year 
survey  179 

development.  West  Germany  244 
ethylbenzene  and  cumene,  from  new 
.41kar  process  157 
ethylene  and  styrene,  from  oil  gas 
plants  370 

ethvlene  oxide  and  glvcol,  Shell  plant 

74 

European  expansion,  1953-60  282 

expansion  and  demand,  cycles  281 
Fauser-Montecatini  processes,  review 
334 

five-year  foiecast,  key  products  318 
gas  operations,  Phillips  Petroleum  Co. 
215 

Gulf  coast  growth  355 
high  alcohol  detergents  in  pilot  stage 
140 

hydrogen  peroxide,  by  anthraquinone 
process  75 

intermediates,  conversion  processes 

75 

market  research,  to  guide  plant  design 
and  location  244 

metallorganic  jwlymerization  catalysts 
397 


nylon  intermediates,  from  petroleum 
334 

organic,  in  Europe  244 
outlook  and  handlmok  of  processes 
387 

oxidation,  by  new  solids-cycling 
reactor  74 

Oxo  process,  catalyst  problems  334 
Oxo  process  chemicals,  market 
potentials  196 
Oxo  products,  position  157 
oxochcmicals,  continued  expansion 
100 

paraffin  ami  olefin  products,  survey 
157 

plant  construction,  worldwide  survey 
282 

record  increase  in  U.S.,  1958  282 
refinery  facilities,  England  62 

PETROLEUM 

California,  Long  Beach  subsidence 
and  oil  recovery  357 
coordinated  promotion  plan  for  trade 
association  215 

demand,  Britain,  to  increase  31 
demand,  foreign  to  offset  U.S.  decline 
in  ’60’s  354 

demand,  predicted,  1967,  oil  and  gas 
5 

demand,  to  rise  4.9'' f  to  9,440,000 
bbl  day  in  1959  31 
demand,  worldwiile,  to  pass  200  million 
bbl  day  in  1959  321 
drilling  costs  increase  178 
emulsion  recovery  process  218 
European  energy  market  246 
facts  and  figures,  compilation  182 
Fueloil  Council,  organization  103 
growth  vs  by  natural  gas  182 
harbor  construction,  Kuwait  178 
import  control  plant  to  steady  prices 
64 

Italian  industry  246 
midyear  report,  1959  246 
origin  and  migration,  soap  micelle 
solution  143 

products  entries  raise  imports  to 
record  31 

reduced  depletion  allowance  to 
discourage  discovery  64 
refineries  foreign  boom,  U.S.  lull  in 
’60’s  354 

review',  1956-58  129 

review,  worldwide,  1958  102 

sea  transportation,  worldwide,  growth 
223 

Standard  N.J.  merges  companies  321 

Development 

and  Fiench  economy  247 
and  national  economy  31 
and  production,  the  Netherlands  248 
.Aramco  activities,  in  northern  Saudi 
Arabia  182 

Argentina,  foreign  concessions,  impact 
214 


Argentina,  future  production  102 
Argentina,  1958  oil  production  35.7 
million  bbl  358 
history  32 

history,  centennial  review  of  industry 
32 

Libya,  laws  and  discoveries  invite 
operators  387 

Libya,  Zelten  discovery  rivals  Saudi 
-Airabia  358 

research  and  e.xploration,  Africa  358 

Production 

.Arab  demands  138 
capacity  gain,  1959,  157,000  crude, 
30,000  LPG  143 
China,  industry  growth  143 
cost  reduction  by  technical 
improvements  62 
drilling  problems,  1975  144 

East  Texas  salt  domes  186 
foreign  operations  and  trends,  1958, 
review  143 

French  Sahara,  worldwide  impact 
248 

Germany,  postwar  activities  248 
Pakistan,  oil  and  gas  develoi)ment, 
1958  287 

pi'oration,  factors  7 
recession  year,  results  33 
Russia,  5,000,000  bbl  <iay  1965  goal 
104, 145 

techniques  and  planning,  future 
requirements  2 

thermal  hvdrogenative  processes 
157 

Venezuela,  exploitation  1949-58  248 
worldwide,  March  output  exceeils  11 
million  bbl  day  182 
worldwide,  1958  286 

Properties 

molecular  structures  of  hvdrtwarbons 
23 

Refining 

alkylation  unit,  air-cooled 
fractionation  158 
American  techniques,  a<ivances, 

I'eview  334 

and  chemistiy,  advances  196 
Canada,  consti  action  slowdown 
indicates  oversupply  99 
high  carbon  dioxide  regenerator  gas 
in  second  “burn-off”  bed  371 
cracking  techniques,  thermal  and 
catalytic,  review  297 
expansion  cutback  in  1959  to  reduce 
LLS.  overcapacity  99 
production  and  properties  45 

Uses 

Florida,  oil  and  electricitv  vs  gas  heat 
253 


PHASE  EQUILIBRIA.  See  also  Equilibria 

acetylene,  constants,  in  process  design 
352 

aromatics,  vaporization  constants 
280 

binary  and  ternary  systems  in 
distillation  239 

calculations,  from  binary  coefficients 
94 

condensate  fluids,  diagrams  from  field 
data  311 

convergence  pressure,  determination 
by  digital  computer  204 
critical  volume  correlation  etjuation 
94 

enthalpies  in  extrapolation  eijuations 
384 

heats  of  solution  and  Ponchon 
diagram  59 

integral  techniiiue,  in  distillation 
calculations  384 
interfacial,  in  absorption  28 
isobaric  systems,  activity  coefFicients 
60 

K  values  and  application  280 
liquitl-vapor  K  values,  calculation 
239 

methane-cyclohexane  system  311 
methane-propane-w-butane  31 1 
molecular  transport  in  three-phase 
ternaries  94 

nitrogen-ammonia  system  412 
prediction  correlations,  for  high 
boiling  fractions  351 
predictions,  from  binary 

characteristic  temperatuies  351 
ternary  and  ciuateinary  systems,  data 
131  ' 

ternary  systems,  methane-ethane- 
propane  94 

vapor-liquid,  deviation  due  to  cluster 
94 

PHENOLS 

extraction  with  urea,  from  tjir  oils 
114 

partition  method  for,  in  ammoniacal 
li(|Uors  23 

PILOT  LIGHTS 

double  pilot  control  82 
flame-failure  equipment  design  81 
flame  protective,  application  on 
lK)ilcr  burners  80 
flame  protective  equipment,  large 
boilers  81 

nonlinting,  in  reduction  of  seivice 
costs  340 

shielded,  for  burner  ports  341 

PILOT  PLANTS 

commercial  designer  for  study  379 
high-pressure,  design  and  components 
83 

refinery  testing,  automatic  206 


PIPELINES.  See  also  Automation;  Com¬ 
munications;  Compressor  Stations; 
Telemetering 

Construction 

aerial  photo  surveys,  advantages 
70,  293 

Alaska,  400  miles,  Gubik  to  Fairbanks 
62 

.\merican  methods  in  Wales  192 
anchoring  against  movement  70 
California,  bridge  crossing  at 
Carquinez  41 

Canada,  activity  to  taper  355 
Canada,  crude  and  pro<lucts  lines, 
plans  42 

Canada,  second  line  to  Vancouver  70 
Coastal  Tians.  Corp.  techniques  222 
computer,  design  and  use  70 
contractors  costs,  metho*is  and 
relations  3 
costs,  estimates  256 
deep  water  lines,  promotional 
factors  328 

depth  and  soil  quality  detector  for 
ditch  153 

double  jointing,  automatic  and 
po  [table  10 

dual  55-  and  43-in.  lines  10 
eciuipment  and  tecbni<|ues  256 
failures  and  tests,  fatigue  defects  41 
Germany,  design  features  40 
Germany,  Ruhrgas  completes  230-mile 
oil  line  70 

in  Midwest,  North  Central  gas 
companies  compiomise  241 
India,  for  two  new  refineries  390 
internal  coatings,  factors  justifying 
application  125 

Katy  products  line  and  storage  365 
machine  for  coated  pipe  391 
Mexico  City,  gas  line  41 
Mexico,  high-piessuie  line  from 
Colomo  256 

Mexico,  I’emex-Mexico  City  line, 
progress  report  329 
New  York,  Narrows  crossing,  dual 
24-in.  365 

Pakistan,  Chhatik  field  gas  for 
cement  works  214 
pipe  manufacturers  and  field  work, 
improved  standards  41 
plugger,  for  pei  ipheial  seal  223 
record  activity  expected  in  1959  41 
river  crossing,  repaii’s  41 
river  crossing,  third  to  New  York 
329 

river  crossings,  design  factors  328 
locket  power,  applications  329 
loute  surveys  by  Tellurometer  223 
Russia,  34,775  miles’  expansion  by 
1966  214 

Sahara,  oil  line,  Edjele  to  Tunis  port 
386 

Siberia,  l  iver  ciossing  on  ice  153 
stopples,  for  temporary  line  shutofT 
293 


Trxas-Flolida  line  ready  by  June  1 

:u 

Texas-f'lorida  system,  comprehensive 
review  153 

Tcxas-Florida  system,  development 
137 

Texas-Florida  system,  measurement 
and  dispatchinp  329 
Trans-Mediterranean  line,  surveys 
256 

Tiansco,  86  offshore  miles  in  1959 
365 

12,500  miles  gas  lines,  1959  31 

Operation 

alignment  clamp  223 
cleaning,  by  li<iuid-flushed  sciaper 
111 

cleaning  by  rubber  balls  365 
cleaning  crude  line  foi-  gas  10 
cleaning  machine,  water-driven  10 
compressor  costs  257 
construction,  basic  specification  391 
controlled  pressure  laterals  for 
storage  293 

crude  lines  handle  all  products  192 
difficulties  in  -.‘50  weather  293 
disc  apparatus,  for  cleaning  and 
lepaiiing  394 

di  ip  cleaning,  (lerman  practice  8 
economic  transport  of  solids, 
conditions  257 

French  and  Saharan,  history  2 13 
gas  and  li(iuid  lines,  control  systems 
223 

inteinal  cleaning,  offstream  method 
330 

intei'iial  cleaning,  onstream  method 
329 

internal  cleaning,  water  and  detergent 
method  329 

internal  surveys  by  instruments  192 
maintenance  practices — pumps,  lines 
and  tanks  330 
maintenance  programs,  three 
companies  10 

offshore,  trenching  machine  for  burial 
293 

pipe  .scraper  395 
plugging  device  366 
pressure  surge  correction  330 
radioactive  tracers  for  pigs  110 
transmission  costs,  relative,  different 
gases  318 

Systems 

annual  directoiy,  U.S.,  Cana«la  and 
foreign  243 

Canada,  All)orUi  (ias  Trunk  Line  Co. 
33>0 

collecting.  Humble’s  southwest  Texas 
line  386 

design,  construction  and  operation, 
factors  42 

Floiida  line,  development  factors 
111 

gas,  history  and  development  243 


gathering,  design  by  digital  computer 
153 

gathering,  unitization  for  maximum 
production  187 

Maryland,  Eastern  Shore,  modern 
control  293 

Pakistan,  Sui-Multan  line  214 
lietroleum,  history  and  development 
213 

Sahara,  project  completed  355 
Texas-Florida,  guaianteed  load  70 
Trans-Canada,  facilities  and 
operations  71 

Trans-Canada,  growing  lienelits  62 
Transco  new  facilities  reach  1296 
MMCF/day  365 

PIPING.  See  also  Pipelines;  Plastics 

.-VSTM  alloy  cast  pipe  406 
costs,  and  improveil  selection  KiO 
costs,  estimation  from  flow  sheets 
20 

fitting,  for  supply  pipe  and  meter 
setting  400 

flanged  joints,  improvements  271 
house  lines,  pressure  drop  design  117 
inspection  apparatus,  well  pipe  405 
line,  mill-weld  inspection  by 
fluoroscope  309 
nonmetallic  pipe,  location  373 
pla.stic-coated,  standards  47 
plastic,  flexible  steel-wrappe<l, 
offshore  20 

plastic,  for  low-cost  irrigation  gas 
fuel  77 

plastic,  high-impact,  in  industry  228 
plastic,  in  British  gas  industry  117 
plastic,  sales  increase  77,  116 
plastic,  service  replacement  77 
plastic,  storage  and  handling  161 
refinery,  .4S.A  Standard  407 
I'oll  forming  welded  pipe  mill  42 
sizing,  by  charts  379 
specification  X-56,  line  welding  365 
standards,  wrought  iron  and  steel 
161 

stress  analysis,  simi)lified  379 
stress  calculation  in  thermal  expan¬ 
sion  304 

underground  pipe  locator  373 

PLANT  OPERATIONS 

power,  light  and  water  in  gas  manu¬ 
facture  299 

PLANT  WASTES.  See  also  Air  Pollution; 
Water 

control  and  disposal,  design  and  pub¬ 
lic  relations  297 

pollution,  six-niillion-dollar  attack, 
Texas  334 

refinery  waters,  aeration  treatment 
398 

PLASTICS.  See  also  Coatings;  Piping 

corrosion-proofing  standards,  chemical 
industry  407 


piping,  competitive  with  metal  307 
piping,  sales  $50-million,  1958  307 
piping  systems,  comparison  407 
tank  trucks,  applications  87 

POROSITY 

size  measurement,  mercury  injection 
95 

PRESSURE  REGULATION.  See  also 
Distribution  Systems 

control,  remote,  large  burner  systems 
343 

Florida  pipeline,  control  devices  330 
Geiman  devices  and  insUillations  15 
plug  valves  with  auxiliaries  338 

PROCESS  DESIGN 

step  analysis,  for  improved  produc¬ 
tion  time  100 

supcrcold  gases,  handling  problems 
84 

PRODUCER  GAS.  See  also  Coal; 

Coal  Gets 

recent  developments  226 

PROMOTION 

gas  heating,  U.  S.  ci!”  cnmiaigns 
284 

laboratory  advances  gas  .sales  3 
oil  heat,  coordinated  plan  215 
oil  industry  efforts  284 

PROPANE 

advantages  over  acetylene  in  metal 
cutting  164 
liiluid  viscosity  135 
mercury-photosensitized  decomposition 
products  397 

oxidation  reaction,  kinetics  352 
peak  load  plant,  special  mixing  158 
viscosity,  gas,  liquid  and  dense  fluid, 
data  352 

PROPYLENE 

high-purity,  for  new  chemical  uses 
75 

solubility  in  water  312 

PUBLIC  RELATIONS 

appraisal  of  methods,  utility  industry 
180 

customer  satisfaction  with  gas  appli¬ 
ance  fundamentals  317 
Peoples  Natural  (las  Co.  (Kittanning, 
Pa.)  wins  praise  during  flood  141 
work  aid  100 

PUMPS 

chemical  handling  service  167 
design,  for  reduced  corrosion  342 
inspection  and  maintenance  52 
maintenance  problems  123 


net  iwsitive  suction  head  (Nl’SH), 
definition  342 

NPSH  requirements,  various  liquids 
232 

sonic,  vertical  vibrating  tubinp  206 

PURIFICATION 

filterinp  with  mineral  wool,  mists, 
acid  fumes  8 

PYROLYSIS 

coal  and  shale,  world  research,  review 
297 

hydrocarbons,  for  ethylene  198 

pebble  bed  process  198 

propane,  reduced  carbon  deposits  196 


R 

RADIOACTIVITY  APPLICATIONS.  See 
also  Logging;  Nuclear  Energy 

argon  41,  for  gas  flow  rate  330 
chemical  decomposition,  by  low-energy 
electrons  235 

dosage  measurement,  sjTnposium  347 
ethylene  polymerization,  costs  347 
gamma  radiation,  effects,  hydrogen- 
nitrogen  mixtures  11 
Geiger  tube  technique  for  students 
89 

graphite-carlK)n  dioxide  reaction  in 
nuclear  practice  73 
hydrocracking  irradiation,  wax  371 
ion-molecule  reactions,  acetylene  236 
low  pressures,  measuicment  232 
maximum  permissible  exposure,  binly 
safety  347 

monitoring  techniques,  field  236 
oxidation  of  aqueous  acetylene  235 
paraffins,  to  yield  olefins  and  dimers 
114 

plasticity  of  coals,  effect  371 
process  control  instruments,  applica¬ 
tions  172 

radiation,  applications  371 
radiat'on  counting,  statistical  basis 
89 

solid-gas  systems,  tracer  method  237 
sulfur,  in  isotope  exchange,  activity 
levels  60 

to  light  hydrocarbons,  unsaturated 
products  239 

trace  techniques  in  gas  line  flow  89 

RATEMAKING 

cost  allocation,  to  offset  inflation  314 
gas  legislation,  effort  on  prices, 
renewal  353 

interruptible  sales,  load  factor  eco¬ 
nomics  386 

minimum  charge  rises,  to  meet  custo¬ 
mer  costs  314 

tax  benefits  and  development  costs, 

El  Paso  decision  314 


REACTORS 

backmixing,  role  in  design  401 
continuous,  statistical  control  methods 
134 

exothermic  reactions,  control  design 
123 

fuels  and  materials,  improvements 
127 

gas  phase,  effective  control  system 
343 

velocity,  packed  and  fluid  beds  404 

RECYCLING 

'Ain  Par  (Saudi  Arabia)  plant  117 
Lake  Maracaibo  plant,  description 
251 

Lake  Maracailu)  project,  40'  i  yield 
187 

unitized  field,  Louisiana,  ten-year  ex¬ 
perience  391 

w  ith  high  hydrogen  sulfide  gas  7 

REFINERY  GASES 

calorific  value,  control  by  mixing 
399 

REFINING 

hydrogen  pressure  caUilysis  199 

REFORMED  GAS 

catalytic  cracking,  factors  75 
comparison  tests,  CCR  set  226 
converted  water  gas  sets,  for  propane 
cracking  261 

hydrocarbon  conversion,  lUily  111 
hydrogen  and  hydrocarlwns,  platinum 
process  158 

“MS”  process,  for  refinery  and  LPG 
75 

nickel  catalysts,  performance  334 
ONIA-GEGI,  refinery  gases,  in.stalla- 
tion  197;  operating  results  197 
ONIA-GEGI,  propane  cracking,  Lyon, 
F  ranee  262 

partial  oxidation  plant.  New  Zealand 
371 

propane  butane,  in  vertical  retorts 
197 

radiant  heater,  high  performance 

297 

refinery  gas  conversion,  first  British 
project  13 

Stein  Rohaix  generator  for  propane  at 
Chamlx'iy,  France  262 
thermal  catalytic,  two-l)cd  reactor 

298 

thermal  stability,  hydrocarlnin  proc¬ 
essing  45 

utility  uses,  French  refineries  114 

REFRACTORIES 

properties  favoring  use  127 

REFRIGERANTS.  See  also  Refrigeration 

properties,  trifluoromethane  134 


REFRIGERATION 

centrifugal  compression,  advances  81 
commercial  use,  necessary  improve¬ 
ments  51 

cycle  comparison,  in  system  design 
81 

equipment  selection,  to  meet  design  re¬ 
quirements  81 
interstage  cooling  cycle  341 
low-temperature,  effects  on  properties 
and  uses  84 

low-temperature  sources,  by  ejector 
18 

thermoelectric  principles  and  applica¬ 
tions  269 

thermoelectric  unit  design  51 

REFRIGERATORS,  DOMESTIC 

desigji,  for  sales  impetus  99 
design,  to  eliminate  compressor  noise 
376 

gas-fired  unit  354 

RESEARCH 

A.G.A.,  increased  budget  I'ecom- 
mended  242 

A.G..A.  FAR  program,  activities,  1959 
354 

A.G..\.  pipeline  forum  354 
.A.G..\.  Pipeline  Research  Committee 
activities,  review  179 
British  Coke  Research  .^sswiation, 
activities  and  growth  140 
commercial  vs  institutional  242 
contract,  in  European  industry  110 
control  techniques  in  management 
315 

criterion  for  evaluation  179 
documentiition  in  handling  informa¬ 
tion  216 

Gaz  de  France  activities,  review  179 
Grt'at  Britain,  development  of  efforts 
385 

industry’s  contribution  to  bi-tter 
standards  315 

manufacturers’  programs  and  results, 
report  314 

national  needs  in  fundamentals  314 
oil  space  heating  by  Battelle  140 

RESERVES.  See  also  Energy  Sources; 
Exploration;  Foreign  Activities;  Gas 
Industry  Expansion 

Gas 

Aramco  offers  200  MMCF  day  246 
Borden  report  on  exportiible  gas  33 
calculation,  from  density  charts  321 
Canadian  export,  five  points  388 
Canadian  550-billion  CF  estimate, 
Carstairs  (Alberta)  field  143 
Canadian,  outlets,  prices,  regulations 
181 

Canadian,  under  Energy  Chairman 
McKinnon  321 

Canadian,  western,  summary,  field 
data  285 


discoveries,  success  ratios  246 
factor  of  French  economic  prosperity 
247 

Louisiana,  southern,  discoveries 
significant  33 

offshore  Atlantic  basins  285 
proved,  1958  vs  1957  64 

purchase  contract  neRotiations  216 
resei’voir  evaluations,  for  production 
estimates  181 

reservoir,  in  Oklahoma,  Council  Grove 
(I’ermean)  285 

Sacramento  (northern  California) 
basin,  activity  246 
Saudi  reinjection  program,  favorable 
atmosphere  216 
stoiage  figures,  1958  142 

U.  S.  production  and  storage,  1958 
63 

West  Germany,  competition  and  gas 
supply  356 

Petroleum 

additions,  1958,  2471  million  bids  33 
Australasia  and  south  eastern  Asia, 
activities  286 

availability  increase  overrides  demand 
4 

Canada,  Athabaska  sands,  recovery  by 
H-bomb  102 

Canada,  development,  1958  182 

Canada,  exports  to  U.  S.,  need  and 
status  281 

charts,  for  piesent  worth  calculations 
142 

depiction  allowance  defense,  tax  hear¬ 
ing  389 

discovery  costs  389 
HI  Gassi,  Sahara,  discovery  64 
Kuropean  capacity  389 
Fi  ance,  development  of  Paris  Basin 
182 

Iranian  structures,  exploration  389 
Kuwait,  vast  gas  potential  321 
Michigan  (southern) ,  new  basin  active 
358 

Middle  East,  revolt  in  Iran  reshuffles 
control  102 

nuclear  heating,  for  oil  and  shale  de¬ 
posits  321 

oil  value  trends  lag  development  costs 
389 

one  percent  drop,  1958,  first  in  14 
years  64 

recovery,  application  of  nuclear  tech¬ 
niques  286 

Rod  China,  development  and  plans 
358 

Russia,  five-year  advance,  review  181 
technologj’,  to  cut  development  costs 
389 

Venezuela,  10,000-year-old  deposit  4 
Venezuela,  industry  prospects  good 
4 

wildcat  prospects,  evaluation  143 
world  activity,  annual  review  4 


RESERVOIR  ENGINEERING 

acid  treatment  of  wells,  evaluation 
107 

bottom-hole  pressures,  buildup  290 
bottom-hole  pressures,  charts  361 
bottom-hole  pressures,  flowing  and 
static,  calculations  from  surface 
measurements  219 
bottom-hole  pressures,  new  gauge 
148 

correlation  of  kg/k^  data  with  sand¬ 
stone  core  361 

drill  stem  test,  with  nitrogen  pressure 
187 

electroviscosity  effects  in  flow  107 
equilibrium  ratios,  Kelly-Snyder  field 
324 

fluid  flow,  in  compressible  strata  107 
formation  damage,  in  clay-bearing 
sands  290 
gas  drive,  flow  362 
gas/oil  saturation  vs  field  data  7 
gas  phase  saturation,  in  porous 
medium  391 

gas  reserves,  calculation  from  density 
charts  321 

interfering  reservoirs,  common  aijuifer 
324 

Long  Beach,  Calif.,  brine  injection  to 
stop  subsidence  37 
Long  Beach,  Calif.,  water  injection 
slows  subsidence  251 
low-permeability  wells,  stabilized  per¬ 
formance  324 

material  balance,  for  water-drive 
estimates  67 

mathematical  and  computer  tech- 
niiiues,  advances  67 
Nebraska,  Hugoton  Field  deliverabil- 
ity  project  324 

oil  reservoir  rock  water  content,  de¬ 
termination  324 

permeability  and  porosity  of  rock, 
measurement  method  67 
permeability,  relative,  on  average 
value  37 

phase  behavior,  reservoir  fluids  362 
phase  behavior,  rich  gas-condensate 
systems  251 

recoverable  gas,  calculation  37 
re.serves,  from  PVT  material  balance 
calculations  290 
retrograde  condensate  reservoir, 
cycling  37 

stratification  study,  to  improve  injec¬ 
tion  325 

.solution  gas,  in  material  balance  187 
unitization  economics,  factors  361 
wettability  (fractional),  effect  on 
multiphase  flow  362 
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SAFETY 

accident  record,  10-year,  on  pipeline 


A.G.A.  program,  status  and  problems 
4 

asphyxiation,  refinery  equipment  and 
training  285 

blowout  prevention,  supervision  252 
CATC  offshore  fire.  Coast  Guard 
services  284 

control  devices,  boilers,  failure  319 
design,  practical  program  216 
detonation  explosions,  study  needed 
388 

detonations,  relation  to  refinery  errors 
387 

explosion,  hazards  analysis  319 
explosion,  protection  of  plants  100 
explosions,  high-pressure  plants  319 
fire  and  losses,  1958  387 
fire,  automatic  protection  compressors 
222 

fire  dangers,  oxygen  285 
fire  extinguishment,  chemical  aspects 
355 

fire  protection,  contribution  to  design 
141 

gas  installations,  British  industry 
387 

handling,  liquefied  compressed  ga.ses 
366 

handling,  reactive  chemicals  141 
hazards,  common  chemicals  and 
processes  33 
LI’G  tank  truck  fire  388 
natural  gas  hazards  141 
piping  and  appliances  63 
radioactive  material,  handling  33 
refinery  fire  hazards,  minimization 
100 

skin  protection  against  petroleum 
101 

standby  gas  plant  operation  319 

SECONDARY  RECOVERY 

amine  solution,  to  improve  oil  flow 
392 

California,  propane  flood  success, 
Midway-Sunset  field  148 
carbon  dioxide  and  water  drive  325 
carlion  dioxide-gas  mixture,  injection 
149 

controlled  injection,  for  enriched  drive 
220 

ethane  injections,  for  oil  dilution 
392 

gas-liquid  flow,  in  gas  injection  38 
in  8itu  combustion  363 
development  38 
five-well  field  te.st  148 
improved  burner  326 
injection,  oxygen-yielding  agents 
108 

operations,  design  7 
potassium  carbonate  catalyst  108 
principles  325 

repeated  heating,  by  reversible  in¬ 
jection  8 

linear  displacement  in  water  floods 
290 


accidents,  chemical  industry  319 


Lonp  Beach,  Calif.,  water  injection  to 
increase  291 

I.PG  miscible  flood,  Sussex,  W'yo.  252 
LPG  solvent  for  transition  driving 
zone  68 

miscible  displacement,  description 
291 

miscible  displacement,  efficiency  38 
miscible  fluid  drive,  laboratorv  studv 
325 

miscible  solvent  drive,  advances  108 
miscible  solvent  drive,  diffusion  108 
permeabilities,  calculation  from  drive 
tlata  37 

pilot  propane  drive  187 
radiation  of  formation  363 
radioactive  tracers  in  flooding  325 
solution  gas-drive,  performance  148 
solvent  drives  and  asphalt  precipita¬ 
tion  67 

thermal  methods,  review  108 
unitization,  function,  engineer  362 
viscosity  ratio  and  path  length,  effects 
220 

water-driven  carbon  dioxide  tests 
favorable  148 

SHALE  OIL.  See  also  Oil  Shale 

development.  Union  Oil  Co.  101 
dust  collecting,  manifolds  for  con¬ 
densates  262 

hydrocracking  with  molybdenum  oxide 
catalyst  199 

hydrogenation,  for  pipeline  gas  101 
iu  Kitn  heating,  with  progressive  drive 
to  l)oreholes  399 
production,  by  nuclear  blast  5 
production,  in  four-zone  downflow 
retort  336 

pyrolysis,  pilot  tests,  Uictyonema, 
Estonia  226 

recovery,  by  centrifuging  after 
pyrolysis  399 

recovery,  by  nuclei  in  still  gases  336 
recovei-y,  heating  unit  for  strata,  with 
waste  gas  return  253 
recovery,  heating  unit,  multiple  burner 
for  strata  253 

re.search  activity,  1958,  review  101 
retort  development,  entrained-.solids 
type  404 

retort  jirocess,  with  controlled  shale 
flow  159 

retort,  recycled  gas  crossflow  304 
retorting  process,  direct  fluidized  fines 
399 

retorting  process,  fine  settling  of 
liquids  263 

retorting  process,  rising  stock  column 
199 

sludges,  in  wet  crudes  45 
Spain,  shale  oil  installation  13 
zoned,  shaft  kiln  process  199 

SMOKE.  See  also  Air  Pollution; 
Combustion 

density,  by  visual  methods  51 


SOILS 

influence  on  pipeline  corrosion  86 

SOLAR  ENERGY 

closure  mirror  apparatus,  for  radiant 
heat  recovery  104 
England,  water  heating,  future  103 
equipment  amortization,  economics 
144 

focused  beam  on  coupled  hot  junctions 
35 

furnaces,  uses  357 
measurement,  by  thermopile  343 
photoelectric  converter  sandwich  of 
positive  and  negative  granules  359 
planar  cells,  with  reflecting  elements 
359 

residential  heating,  usage  possibilities 
51 

storage,  and  release  with  nitrosyl 
chloride  35 

storage,  new  principles  needed  249 
storage,  relation  to  reaction  kinetics 
3.5 

water  heating,  applications  249 

SOLID-STATE  PHYSICS 

reactions  and  effect  of  gas  pha.se  131 

SOLUBILITY 

mercury  in  hydrocarbons  352 
nitiogen,  oxygen  and  carbon  dioxide 
in  water  134 

organic  liquids  in  hydrogen,  nitrogen 
and  carbon  dioxide  240 
propylene  in  water  312 

SPECTROGRAPHY.  See  also  Analytical 
Instruments 

absorption  bands.  408  aromatics  210 
emission,  for  nickel  in  catalysts  172 
metals  in  gasoline  383 
problems,  in  free  radicals  172 
sample  flow,  effect  in  high-temperature 
flame  408 

techniques  and  accuracy  383 
wave  lengths,  for  polvcvclic  aromatics 
276 

STATE  COMMISSIONS 

dual  federal-state  governmental  struc¬ 
ture,  relation  to  performance  215 

STEAM  GENERATION 

accumulators,  for  heat  economy’  53 
carbon  monoxide  boilers,  in  refineries 
272 

central  station  design  survey,  1958-59 
322 

coal  supplv,  TV.\’s  eight  stations 
103 

conversion  to  gas  firing,  problems 
377 

STORAGE.  See  alto  High  Pressure; 
Underground  Storage 

explosive  hazard  of  vapor  spaces,  I.PG 
2.57 


high-pressure  vessel  construction  42 
low-cost,  for  butane  peak  gas  193 
mathematical  model  of  marine  oil 
terminal  257 

recovery,  “cold”,  exchange  and  flush¬ 
ing  194 

refrigerated,  propane,  Birmingham, 
.\la.  193 

tanks,  selection  for  reduced  costs  193 
vacuum-jacketed  vessel  design  43 

SULFUR 

by  Raney  nickel  reduction  to  hydrogen 
sulfide  89 

determination,  oxygen  combustion 
236 

ilctermination,  organic  analysis,  sub 
microinethods  24 

determination,  organic,  in  cracked  dis¬ 
tillates  56 

from  gas  cleaning,  enters  world  mar¬ 
ket  179 

heat  capacity,  transition  and  fusion 
(•>0 

in  naphtha,  lamp  spectrophotometric 
method  129 

in  ores,  micro  amounts  309 
pipeline,  hot  water  jacketed,  offshore 
114 

SULFUR  OXIDES 

combustion  pollutants,  reduction  by 
control  programs  15 
measurement,  atmosphere  near  power 
stations  309 

lemoval  from  flue  gases  14 
remov.il  from  flue  gases,  by  vanadium 
catalyst  and  ammonia  scrubbing 
13 

removal  from  flue  gas,  costs  197 
turbidimetric  method,  modified  24 

SULFUR  REMOVAL 

from  refinery  caustics,  by  oxygen 

SURFACE  AREA 

dead  space  correction,  new  method 
276 

SYNTHESIS  GAS.  See  also  Flame 
Research;  Ignition;  Pilot  Lights 

ammonia,  scrubbing  by  licpiid  nitro¬ 
gen  298 

British  Fischer-Tropsch  studies  262 
from  liquid  hydrocarbon-oxygen  reac¬ 
tion  47 

gaseous  hydrocarbons,  reforming  399 
hydrocarlK)n  partial  oxid;ition  with 
suspended  catalysts  47 
methane-oxygen  reactor  and  heat  ex¬ 
changer  14 

oil,  partial  combustion  into  expansion 
zone  372 

oxidation,  high-pressure  Texaco 
procfc.ss  397 


partial  combustion  of  natural  gas 
158 

two-stage  catalytic  reforming  of 
methane  227 


T 

TANKS 

design,  welded  steel  storage,  to  avoid 
brittle  fi-acture  258 
freeze-up  correction  in  I,PG  cars  257 
pressure  spheres,  insulated,  for  pi-o- 
I)ane  257 

TAR 

brown  coal,  for  Russian  chemical  in¬ 
dustry  158 

determination,  acid  and  base  408 
hot  removal,  to  impiove  gas  litiuor 
effluent  597 

lignite,  delayed  coking  355 
low-temperature,  bibliography, 

1942-59  335 

refining,  Texas  lignite,  low-tempera¬ 
ture  397 

TAR  SANDS 

alkaline  pulping  process,  to  flush  oil 
layer  359 

combustion  furnace,  for  improved 
yields  359 

hot  gas  stripping  toward  central  well 
359 

TELEMETERING.  See  also  Automation; 
Metering 

advances,  from  aircraft  and  missile 
indust  I'ies  flOO 

Hritain,  systems  and  eiiuipment  373 
Charleston  Group  Co.  experience  331 
flexible  design,  for  optimum  future 
use  154 

Florida  pijieline.  facilities  331 
impulse  time  sign  system  154 
regional  distribution  systems  228 
remote  control.  Pacific  Lighting’s 
Quigley  Station  3f)5 
remote  explosive  atmosphere  indica¬ 
tor  192 

tjuigley  Station.  So.  Calif.  305 
\’irgiiiia.  ailvantages  of  heating  load 
154 

TEMPERATURE  MEASUREMENT.  See  also 
Analytical  Instruments 

chromel-alumel  couples,  for  low  tem¬ 
peratures  107 

graphite-graphite  couple,  for  2400  °C 
high-temperature  solids,  emissivity 
272 

instruments,  in  flame  research  200 
meicury  theimometers,  for  calorime¬ 
try  107 

optical  pyrometers.  l)elow  800  "C  84 


resistance  thermometer  field  probe 
device  232 

rhenium,  in  thermocouples  with  other 
metals  to  2000  °C  84 
rhenium,  possible  application  272 
thermistors,  application  379 
thermocouple  calibration,  by  freezing 
point  167 

thermometer  probe,  high-speed  gas 
flow  276 

thermometer  wells.  Power  Test  Code 
design  379 

water-cooled  suction  pyiometer  20 

THERMAL  ANALYSIS 

derivative  techniques  and  instruments 
236 

THERMAL  CONDUCTIVITY 

carbon  dioxide,  near  critical  point 
134 

coefficients,  for  methane  and  natural 
gas  240 

ecpiation,  multicomponent  28 
hydrogen  and  deuterium  mixtures 
'311 

twelve  diatomic  gases  352 

THERMODYNAMICS 

critical  temperature,  correlations  240 
eneig>'  and  material  transfer, 
momentum  351 

energy-comprcssibility-temperature 
relation  for  air  28 
enthalpies,  ethane — «-heptane,  licjuid 
pha.-^e  412 

enthalpy,  in  heater  operation  00 
flow  calculations,  compressible  flues 
280 

gas  properties  and  equilibria,  shock 
tube  and  detonation  312 
gases  at  elevated  txnnperatures  95 
high-temperature  gas,  cluster  theory 
95 

in  nitrogen-methane  mixing  240 
nonideal  mixtures,  vapor  phase 
fugacity  135 

of  irreversible  processes  134 
properties,  high-temperature  air  00 
review,  1957-58,  accents  high  energy 
and  fuel  cells  95 
shock  waves,  entropy  changes  412 

THERMOELECTRICITY 

alloy  systems,  for  refrigeration  322 
electricity,  growth  rate  to  increase 
144 

fuel-fired  generator,  efficiency  218 
heating  and  cooling,  applications  28 
mechanism  in  refrigeration  135 
plasma  thermocouple  for  converting 
heat  to  electricity  218 
silver-.AgNO^  molten  salt  cells  103 
theory,  Peltier  heat  pump  176 
thermionic  converter,  current  results 
218 


thermionic  convertors,  heat  source  re¬ 
quirements  218 

thermocouple  arrangement  for  heat 
pump  218 

THIOPHENE 

pyrolysis  products  412 


u 

ULTRASONICS 

free  radicals  in  hydrogen  peroxide 
production  135 
gas  analysis  device  136 
in  flow  measurement  130 
in  liquids  processing  95 
indu.strial  processes,  applications  176; 
412 

metal-welding  method,  possibilities 
96 

resonance  gages  for  thickness  of  cor¬ 
roded  metal  123 

UNACCOUNTED-FOR  GAS 

methods  of  reduction  137 
service  suivey  and  repair  in  England 
116 

UNDERGROUND  GASIFICATION 

energy  ami  economic  evaluation  5 
Newman  Spinney  (Rritain)  gas  fuels 
power  plant  197 

UNDERGROUND  STORAGE 

ammonia,  in  salt  caverns  155 
ammonia,  in  salt  cavity  332 
and  interruptible  service,  maintaining 
domestic  supply  258 
aipiifer  formations,  volume  variations 
332 

aejuifer  strata,  developed  in  Franco 
332 

aquifers,  in  Midwest  areas  294 
Reynes  field  for  increased  French  pro¬ 
duction  111 

butane  rock  cavern.  Sun,  Marcus  Hook 
367 

capacity,  9.4'; -increase,  1959  predic¬ 
tion  183 

capacity,  1958,  2.7  trillion  CF  142 
cavern  operation,  by  brine  displace¬ 
ment  72 

cavern  pressure  control  system  295 
cavern,  recovery  by  vapor  compression 
112 

cavern  with  water  seal  and  drive  191 
caverns  in  soluble  strata  191 
Chippewa  field  for  East  Ohio  Gas  42 
data  for  1958  182 

delivery  rates,  effect  of  variables  43 
economic  factors  183 
evaluation,  for  I.PG  10 
expanding  capacity,  cavern  construc¬ 
tion  294 

fluid  mechanics  problem,  computer  ap¬ 
plication  360 


gas-lift  suction  for  LPG  cavern  43 
Hebron  Field,  N.  Y.,  supply  for  East 
71 

inventory  accounting  and  tax  prob¬ 
lems  72 

Laclede’s  experience  on  injection  10 
leached  salt  dome  caverns  111 
Leidy,  i’a.,  5000-psi  piping  network 
395 

lignite  mine  cavern  223 
LPG,  in  watt'r-sealed  pervious  strata 
155 

LPG,  mined  cavern  vs  refrigerated 
71 

LPG  unloading,  bv  suction  gas-lift 
295 

Lussagnet  field  for  south  west  France 
gi  id  supply  258 

nuclear  explosives,  application  3()7 
Oakford,  Pa.,  pool  for  N.  Y.  supply 
193 

Ohio  Fuel  Gas  field  at  McArthur  258 
propane  cavern,  Cincinnati  Gas  & 
Electric  Co.  395 
re.servoir  types,  development  111 
salt  cavity  at  30  atm  395 
salt  cavern  for  ethylene  154 
salt  strata,  double-wall  dissolving 
method  11 

Six  Lakes,  Mich.,  field,  development 
71 

So.  Calif.,  system  193 
Texas  Eastern  cavern,  Middletown, 
Ohio  155 

two-liquid  system  258 
unsteady-stiite  aquifer  flow  into  reser¬ 
voir  154 

water  sands  in  service  331 


V 

VALVES 

prefabricated  plug  setting,  Florida 
stations  343 

selection,  according  to  process  84 
.selection,  factors  53,  168 
selection,  for  particular  seiwice  168 
small,  for  exact  volume  control,  pilot 
plant  272 

small,  selection  for  instrument  hookup 
272 

special,  for  unusual  fluids  168 
thermocontrol  for  gas  water  heaters 
343 

types  and  flow  characteristics  380 

VAPOR  PRESSURE 

three-constant  relation  for  Dieterici 
equation  96 

VAPORIZATION 

entropy  and  latent  heat  280 
latent  heat,  direct  estimation  96 
submerged  flame,  serrated  distribution 
96 


VENTILATION 

chimney  performance,  design  121 
commercial  kitchen  equipment  165 
flue  terminals,  design  403 
flues,  two-year  study  18 
flues,  Se-Duct,  advantages  18 

VISCOSITY 

comparison  of  nitrogen,  methane, 
ethane  and  propane  312 
correlation,  basic  definitions  176 
electro-,  effects  in  rest'rvoir  flow  107 
high-pressure,  w-pentane  280 
high-temperature  and  pressure,  nitro¬ 
gen  and  carbon  dioxide  135 
liquid  methane  and  propane  135 
nitrogen,  at  high  temperatures  96 
of  gas,  liquid  and  ilense  fluid  352 
l)rediction,  for  gas-saturated  crude  in 
place  135 

sub-cooled  liquids,  under  high-pressure 
60 


w 

WATER 

automatic  pH  titration  57 
coulometric  titration,  Fischer  method 
57 

detection,  electrolytic  Fischer  titra¬ 
tion  409 

deteimination  in  gas,  electrolytic  cell 
409 

heavy,  dual-temperature  exchange  of 
hydrogen  sulfide  350 
heavy,  production  cost  reduction  60 
in  Freon  22,  by  infrared  276 
microdetermination,  Karl  Fischer  90 
properties,  heat  transfer  design  176 
sea,  distillation,  power  recovery  322 
thermal  conductivity  at  high  pressure 
136 

treatment,  for  process  use  96 
vapor,  diffusion  in  wall  construction 
135 

vapor,  micromeasurement  in  l)Oundary 
layers  136 

wastes,  activated  sludge  76 

WATER  GAS 

conversion  reaction  kinetics  13 
two-generator  alternating  test  228 

WEATHER  FORECASTING 

corrected  degree-days,  related  to  fuel 
oil  demand  299 

lo  id  from  local  variable  data  161 
long-range  predictions  ,338 
theoretical  approach  161 

WELDING 

butt,  standards  revisions  84 
cold  expanded  pipe,  repairs  394 
in  branch  connections,  stress  71 
nonmanual,  four  methods  42 


pipeline,  automated  processes  in 
Russia  42 

Russian  automatic  machines  53 

WELL  PRACTICE 

abrasive-bearing  fluid  preparation 
220 

blowout  prevention,  supervision  252 
bottom-hole  separators,  for  yield  im¬ 
provement  148 
built-in,  tube  perforator  362 
casing,  cementing  and  ilraining,  im¬ 
proved  methods  38 
casing  hydraulic  perforation,  with 
sand  325 
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